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REHABILITATION OF THE ARM AMPUTEE 1 

HENRY H. KESSLER, M.D. 

Xcicark , .V. J. 

During the four years of World War II, 17,000 servicemen lost their limbs as a 
result of war wounds and operational injuries. During the same period 120,000 
civilians lost their limbs from accidental injuries and disease. Of both groups 
approximately a third were arm amputees. On the selection of proper prosthesis 
rested the future of most of these men. 

Selection and procurement of prosthesis is only one step in an integrated pro- 
gram of rehabilitation that was developed for the military casualties. This 
program has not been made available for civilian cases. Such a program in- 
cludes the psychological preparation of the patient, adequate surgery to provide 
a stump which will permit the patient to wear a satisfactory - prosthesis without 
pain and with comfort and utility, the after care of the stump which will reduce 
the sensitiveness of the stump, the selection of the prosthesis and the training 
of the individual in the use of his prosthesis. We cannot discuss all the pro- 
cedures required to provide the amputee with a complete and integrated program 
of rehabilitation. For this discussion we will concern ourselves only with the 
selection of prosthesis and training. 

There are two primary requirements that a prosthesis must fulfill if it is to 
meet the needs of an arm amputee, that of dress and that of utility for the routine 
pursuits of life. To date there has been no one prosthetic device that has been 
able to satsifv these requirements. 

There are many reasons why arm prostheses are the least satisfactory of all 
prosthetic appliances. It is easy to duplicate the function that has been lost in 
the lower extremity since weight bearing and locomotion can be easily reproduced. 
In the upper extremity, however, the functions are so intricate and complex that 
they cannot be duplicated, they can only be imitated. Furthermore the one 
function which the amputee misses above all else is tactile sensation. This 
function has not yet been replaced by the inventive mechanical genius of the 
engineer. Then again, compensation comes into play, so that the one armed 
person finds that even without prosthesis he can carry out his daily needs. Even 
the bilateral amputee may prefer to get along without prosthesis. Finally, the 
prosthesis is a poor substitute in providing the individual with normal ap- 
pearance. Yet it is important that the physically handicapped person appear 
normal since he is faced by the severe prejudice of the public toward all the 
disabled. By camouflaging his defect he overcomes the truculent attitude of 
the man in the street, the employer and his fellow worker. 

Is there any prosthesis that can meet all these demands of function and ap- 
pearance? Obviously, no. What then are the devices that are available and 
which ones shall we select for our patients? 

1 Presented at the Fifteenth Annual Meeting of the American Society of Plastic and 
Keconstructive Surgery, Kansas City, Mo., November 14, 1946. 
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There is of course the dress aim. This is the most common type of appliance 
in use. In a survey of 9,000 arm amputations in Germany, 60 per cent preferred 
the arm for dress alone Made of wood, leather, plastic, latex or felt, it can be 
made comparatively light and even in some cases sufficiently aitistic to duplicate 
the natural appearance of the normal hand. Hon ever, the duplicity is quickly 
discovered The hfelessness soon gives the nearer away so that the camouflage 
is rarely perfect. Nevertheless, it is satisfactory in providing a fairly' normal 
appearance. Who shall wear them? Women, especially; men too, but the de- 
termination must be made on a survey of the individual, his attitudes, needs 
and personality 

For a woman G5 years of age with a foreaim amputation following a compound 
fracture and osteomyelitis, it would be a seiious mistake to provide her with a 



Fig 1 Standard Tipe of Provisional Utii.it-, Hook Appliance 


heavy mechanical arm. A simple dress aim with a spring thumb for simple 
acts of prehension is sufficient. 

But if the patient desires an increased range of useful functions, the device 
should be able to accomplish at least a feu simple hand functions It is im- 
possible to duplicate the permutations and combinations of hand and finger 
function. However, there are four simple functions uhich aie important and 
can be duplicated mechanically They are forceps action, pliers action, ring 
action and hook action. These functions can be obtained by the standard type 
of utility hook which is held closed by a heavy rubber band and opened by the 
action of a loop around the opposite shoulder which pulls on a lanyard attached to 
an outrigger on the hook. Closure of the hook is accomplished by the simple 
release of the pull on the lanyard, the hook closing by the action of the elastic 
band. While the amputee can exercise considerable ability in the handling of 
routine tasks the hook does not hold soft objects satisfactorily like a cigarette or 
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a doughnut. The ability to control the exact amount of force exercised by the 
open hook has been called selective pressure and is a function that only a few 
amputees can obtain with the split utility hook. Furthermore there is still the 
question of appearance. In the amputation center and in the hospital area while 
segregated with other amputees he is not exposed to public prejudice. AVhcn 
he returns home and finds himself one of a few' in the community, dress and ap- 
pearance then become a serious matter. In this case he can remove his hook and 
apply a dress hand or a mechanical hand (Fig. 1, 2, 3). 

The fitting of a prosthesis to an arm amputee differs from that of the leg 


Fig. 4. Articulated Mechanical Arsis in Bilateral Amputee 

amputee in that there is less opportunity for standardization. In the leg the 
prosthesis is fitted to the patient’s stump. In the upper extremity the pros- 
thesis is fitted to the patient’s personality. His hopes, aspirations and back- 
ground must be taken into consideration in deciding on the prosthesis. Certainly 
it would be a mistake to furnish a lawyer with a hook prosthesis to wave in the 
court room, or a bank teller to handle money across the teller’s cage or a Fourth 
of July orator as he admonishes his audience with his prosthesis. W e must 
search further for our selection. 

Mechanical arms have had a popular vogue in this country and abroad in 
that the hand provides some of the fundamental hand functions and provides at 





Fig 6b Even hea\j work in a steel plant can be performed In this bilateral amputee 
with cmeplastic prosthesis 
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the same time a fairly satisfactory resemblance to the natural hand sufficient 
to satisfy ordinary requirements for dress and appearance. However there have 
been mechanical difficulties and weight problems that have limited their useful- 
ness. When a limb of this sort requires a great deal of service in the factory 
or shop the amputee soon discards it (fig. 4). 

Another method available to the amputee is cineplasty. The muscles that 
remain in the stump are canalized and attached to a system of levers so that the 
flexors and extensors in the forearm and the biceps and triceps in the upper arm 
activate the artificial hand and arm (fig. 5). The great advantage of this method 
is the natural and physiological action, the simplicity of the mechanical device, 



Fig. 9. Blind Bilateral Arm Amputee with Krukenberg Amputation 


the effortless control and the avoidance of straps, loops and harness to the 
opposite shoulder for below elbow arms. But the principle had its limitations 
in applying it to the needs of factory workers, farmers and laborers who required 
a prosthesis that could exercise considerable force. Although a few users of 
cineplastic apparatus have engaged in hard manual work it has generally been 
accepted for the use of the white collar class and those in light industrial pursuits 
(fig. 6). 

The scope of cineplasty can now be extended to more varied and energetic 
physical demands through the development of a utility hook operated by cine- 
plastic motors and interchangeable with a cineplastic hand. This has been 
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accomplished by the development of an ingenious spring coupling which permits 
interchangeable action of the hand and hook by the cineplastic motors. Thus 
the cineplastic amputee can use his motors for work and his hand for appbarance 
(figs. 7, 8). 

In addition to cineplasty other special methods are available to the amputee 
to meet his special needs. The Krukenburg operation is one of these methods. 
It consists in the splitting of the forearm into two fingers so that the approxi- 
mation of the two digits provides prehension while the natural skin innervation 
permits normal tactile sensation. The method has been very popular in 
Germany and Russia. In the United States where considerable professional 
as well as public prejudice exists toward the appearance of the latter there 
has been a natural reluctance to undertake this measure. Yet it is a valuable 
procedure for the bilateral amputee since he requires no prosthesis. It is of 
especial value for the blind bilateral arm amputee (fig. 9). 

Thus we see that there is no single idea or miracle prosthesis that will solve 
the problem of even - amputee. It is a mistake therefore to adhere slavishly to 
one device alone. For the amputee there must be made available a large variety 
of devices and methods which can be fitted to meet the special needs of the 
patient. This is the function of the physician or surgeon who is concerned with 
the rehabilitation of the amputee. 

It is not enough however to select the proper device for the patient. Unless 
he is given adequate training in its use he will discard it for a variety of reasons. 
The advantage of training was especially seen in the service amputation centers. 
At these stations intensive programs of physical conditioning and active training 
were undertaken in the use of the appliance for the routine pursuits of life. 

In the rehabilitation of the arm amputee a five point program is required, the 
psychological preparation of the patient, the selection of adequate surgical meth- 
ods which will give him a painless and satisfactory stump, the after care of 
stump, the selection of a device or special surgical procedure which will permit 
him to wear a prosthesis and finally the training of the amputee in the use of the 
prosthesis. By this means the military and civilian amputees can take their 
place in commercial and industrial life in competition with those who are not 
physically handicapped. Fortified with the special skills acquired by proper 
training they face the future with possibilities unlimited. 



TUBED PEDICLE COMPLICATIONS IN REPAIR OF MASSIVE 
TISSUE DEFECTS 

WALTER B. MACOMBER, M.D. 

Albany, N. Y* 

AND 

LEOXARD R. RUBIX, M.D. 

New York, N. Y . f 

Massive tissue loss in battle casualties has made the plastic surgeon cognizant 
of practically every complication encountered in the use of the tubed pedicle 
graft. In the hands of skilled and experienced men, despite great care, complica- 
tions still do occur. We shall present the main points in the formation of tubed 
pedicles and, with the aid of drawings and photographs, describe the pitfalls. 

The tubed pedicle, by its network of blood vessels in the subcutaneous layer, 
provides an excellent medium for filling large defects. The principles of massive 
tissue movement are the same in all flap transfers. Several factors must be 
remembered: (1) The main blood supply to skin and subcutaneous tissue comes 
from vessels in the deep fat. These usually course just above the deep fascia, 
with branches going upward to form an anastomosis beneath the dermis. An- 
other layer of network can be found just under the Malpighian layer (fig. li- 
lt becomes apparent from this principle that all massive tissue movements must 
contain all the fat to the deep fascia if the blood vessels are to be included for 
nutrition. (2) Any abnormal tension on a flap of tissue will lead to a necrosis 
of the skin or deep layers. Tension serves to stretch the elastic fibrils in the skin 
and constrict the vessels, causing death of the tissue. (3) The principles of 
“delaying” a flap must be understood. A delay is used to enhance circulation 
to a flap by gradually cutting its nutrition from all sides but the pedicle to which 
it is attached. The safest way to delay a flap attached to a tube is to perform 
the procedures in at least two stages. These are known as primary and secondary 
delays. The primary delay consists of two parallel incisions from the end of 
the tube along three-fourths of the desired flap. The entire flap is undermined 
along the deep fascia layer. The secondary delay consists of connecting the two 
lines made in the primary delay by an incision through the skin and subcutaneous 
tissue to the deep fascia layer. If there is any doubt about the circulation, a 
tertiary delay is done. This consists of re-elevating the entire flap U p to the 
base of the tube and resuturing it in its previous position (figs. 2A and B). The 
entire plan of delaying is analogous to root priming a tree before transplanting 
it. Microscopic evidence shows that veins and arteries change from irregular 
directions to parallel lines through the pedicle into the flap, with a great increase 
in size. (4) The graft is dependent upon a delicate blood supply; therefore, 

•Formerlv Lt. Colonel, Medical Corps, AUS. 
f Formerly Major, Medical Corps, AUS. 
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gentle handling of the tissue is essential. Rough manipulation causes thrombosis 
of blood vessels. The skin itself is never held with a forceps. Blunt dissection 
with fingers or scissors is never used to separate layers. Hooks are excellent 
to hold tissue. Raw surfaces must not be left unco\ ercd unnecessarily without 
moisture. Tissue holding by hands should be limited to absolute necessity. 



Fig. 1. Diagrasi Illustrating Course of Blood Vessels in the F at and Subcutaneous 

Tissue 

It is obvious that unless all fat is included in a flap, the danger of cutting across large 
vessels is present. All fat layers should be included in massive transfers 

(5) The flap obtains its nutrition through the tube. The greatest care must be 
exercised at all times to keep the tube free from compression, torsion, or pressure, 
any of which will jeopardize the blood supply. 

FORMATION OF THE TUBE 

The tubed pedicle graft, known as the Filatov or Gillies tube, is a means of 
transferring tissue from one part of the body to another. The advantage of 
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tubing a flap is that it increases the number of smaller blood vessels and their 
ramifications so that the tissue involved may be transferred with less penl 
This tubing also provides for closure of all denuded surfaces Whether the tube 



Fig 2A Diagram Illustrating Primary Delay of Pedicle Flap 
Note incisions running from heel of pedicle Jths length of flap Note parallel incisions 

and undermining from these incisions under the enhre flap. ‘ p 



Fig 2B The Secondary Delay is an Incision Connecting the Lines M 

Primary Delay 1ade in the 

There is no need for any further undermining since all undermining nas d 
primary delay one at ’ le 


is made on the arm, neck, chest or thigh, the principles of formation are the 
same and the complications are similar. 

The standard method of making a tubed pedicle has been to raise a fla of 
tissue attached by a pedicle on each end and tubing the flap. The defecUeft 
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by raising the flap is closed by undermining and suturing. The most common 
trouble has been the breakdown of tissue at the angles of the tube, caused by the 
extensive undermining and tension on sutures. To avoid this difficulty, split 
skin grafts have been laid over the donor defect. Thus, extensive undermining 
beneath the ends of the tube and at the lateral sides of the donor defect was 
avoided, and breakdown of the angles became rare. Nevertheless, complications 
still occur, and we shall describe and illustrate those we have encountered. 

COMPLICATIONS OF THE TUBE 

1. Necrosis along the suture line of a tube exposing fat (fig. 3). Perhaps all 
necrosis along the line of suture and tube reopening can be traced to tension. 
Too much fat is included in the tube, or conversely, the tube is insufficient in 
width. The safest way to avoid this complication is to mark out the prospective 
tube flap on the skin with methylene blue. Only one incision is made at first. 
The flap is undermined completely from this one incision, dissection being with 
a sharp knife along the fascial plane. All bleeders arc carefully caught. When 
the undermining reaches the line previously marked on the skin, an attempt 
is made to fold the skin under as if to tube it. At this point, one can visualize 
whether or not there is sufficient laxity to allow easy tubing (fig. 4). A fat 
person requires a wider flap. On the neck the average width is 5 cm., on the 
chest 10 cm., while the thigh most often requires 12 to 14 cm. We do not feel 
that fat should be cut from the flap in order to more easily form a tube. This 
disturbs numerous small vessels. When the epithelium becomes necrotic and 
the tube separates, sloughing continues until all tension is gone. This causes a 
thrombosis of the remaining vessels and the tube is worthless. We feel that 
suturing a tube with ff B silk for skin only is adequate. The need for subcutane- 
ous sutures or heavier skin silks is indicative of too much tension. Should the 
tube be too tight, despite all the precautions taken, it is advisable to employ a 
split skin graft on the under surface of the flap, as well as the donor site, instead 
of trying to make the tube. 

2. Hemorrhage in the tube. Great care must be exercised in obtaining com- 
plete hemostasis. Hemorrhage in the tube will cause compression of the vessels, 
resulting in strangulation. Even a mild hemorrhage will cause extra scar, which 
will interfere with circulation. If, after the operation is completed, one feels 
that there is bleeding into the tube, it should be re-opened and the bleeder tied. 

3. Necrosis in the center of the tube. Any tube which crosses the midline 
(neck excepted) will show signs of embarrassed circulation, with probable loss 
of the center of the tube. To make this procedure successful, the portion in the 
midline must be delayed and later tubed. If possible, it is far better to refrain 
from crossing the midline because of the inadequate circulation in this area. 
Disproportion between width and length will also cause a central loss. 

4. Excessively long tube. A very long tube is useful in moving tissue long 
distances without intermediate stop-overs in the migration. However, the 
length must be balanced by adequate width to insure adequate blood supply at 
the center of the tube. Embarrassed circulation, without necrosis, may cause a 
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Fig 3 The Results of Excessive Tension in Making of a Tube 


The width of the flap 
tnere was a considerable 


was 12 cms, about the average width for most tubes However 
amount of underlying fat which necessitated even greater width! 


loss of the distal tube and flap on transfer. A questionable tube must have 
several delays of its distal end before transfer. Figure 5 describes the death of 




Fig. 4 . Illustration" of Folding of Skin Flap to see if it Will Tube Easily 

This must be done the entire length of the tube, since folding at the corners diminishes 
the length of the free tube. The easy folding must be present along the entire desired free 
length. 


1 . 

V ' 







Fig. 5. Resultant Xecrosis of Thobaco-Abdominal Flap Caused by an Excessively 

Long Tube 

This tube extended from the axilla to the pubis. It was made in one stage. The first 
evidence of poor circulation was a thinning of the tube and central necrosis. This w as of a 
minor degree, however, and the tube was considered adequate to transfer after three delays. 
Twenty hours after transfer to a defect on the arm, the fiap was white and then went on to 
necrosis. A goodly portion of the fat remained viable however. It will eventually be 
covered over with a split skin graft and the tube will be transferred up to cover the defect. 
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a flap attached to a long tube. This can be eliminated by the use of a central 
bridge and tubing later. The presence of a bridge adds small vessels to the 
center of the tube, 

5. Excessively short tube. A short tube to reach its destination must be 
moved numerous times Each procedure carries with it an added risk. 

6. Poor location of tube. A knowledge of surface circulation is essential in 
placing a tube. Full use of all blood vessels is absolutely necessary. 

7. Excessively large flap for size of tube. In using a flap at the end of the 


r 


!\ 


Fig 6. Photographs of the Results of Improper Secondary Delay 

The flap had been lifted for transfer to a foot defect Several large vessels w ere found to 
enter the flap just distal to the superior border These were tied and cut Transfer vas 
considered unsafe Flap was then resutured to its bed Despite this precaution, about 2 
cms of the superior margin of the tip necrotized A proper secondary delay would have cut 
these vessels and forced circulation from belcm . 

tube, the vital width-length ratio must be borne in mind. Any question of this 
ratio calls for further delaying of the flap. 

8. Infection. This is self-evident Any infection tends to thrombose vessels 
and imperil massive tissue transfer. 

COMPLICATIONS OF DELAYS 

1. Completion of delay in one stage with resulting necrosis of the tip. To lift 
a large tube flap from its bed in one stage will cause a possible loss of the flap. 
The technic of delay must be followed (fig 2). 

2. Excessive undermining and excessively long incisions in a planned primary 
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delay. In a planned primary delay of a flap, bilateral incisions are made from 
the base of the tube about three-fourths of the length of the desired flap. To 
make these incisions longer with the routine undermining of the flap, may 
jeopardize the circulation (fig. 2B). 

3. Edge necrosis due to tight sutures. This complication is most noted when 
combined skin and subcutaneous sutures are used, with extensive amounts of 
fat included in the suture. 

4. Infection. The results of infection are again self-evident; any type of 
necrosis from minor to major degree can develop. 

5. Failure to undermine adequately. In the primary delay, one must under- 



Fig. 7. Photograph Showing D angef.ous Kin k in Thee at its Oeigin 


The £ap survived despite this kink. The ideal situation calls for a direct line from the 
donor to the recipient site, avoiding any possible circulatory disturbance 

mine the entire planned flap through the incisions described. Failure to com- 
plete the undermining with severance of all perforating vessels wiE make the 
secondary delay worthless. 

6. Hemorrhage. Hemorrhage is common. The paraEel incisions often 
provide inadequate vision of the area, but aE bleeders must be located and tied. 
Too much care cannot be exercised. 

COMPLICATIONS OF SECONDARY DELAYS 

"Hie secondary delay is merely an incision through the distal end of the flap, 
uniting the primary delay incisions. Aside from infection and hemorrhage, 
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complications are rare. In this delay, all long vessels coming into the distal 
end of the flap are ligated. (Fig. 6 shows necrosis resulting from failure to do a 
proper delay.) 


COMPLICATIONS OF TERTIARY DELAYS 

In doing this procedure, one lifts the distal end of the flap slowly and gradually 
undermines up to the base, looking for any blanching. At any point up to the 
tube, should the color change, one must return the flap at once, with no tension. 
Aside from the possibility of infection and hemorrhage, complications are few. 



Fig. 8. Photographs Illustrate the Types of Holes to be Filled with our Flaps 

Bone chips from the ilium were used to fill the defect at the time of the transfer of the 
flap to the leg. Twenty-four hours later, the flap became markedly cyanotic over the bone 
filled area, and then went on to necrosis of all the flap which covered the bone 
chips. Enough of the flap had been attached to soft tissue to allow adequate circulation to 
the distal end of the tube. After six w eeks, the distal end was detached from the thigh and 
sutured just above the defect on the leg. One month or so later, the tube will be opened, 
now having circulation through two ends, and will be laid over the hole. 


COMPLICATIONS OF TRANSFER OF TUBE AND FLAP 

This procedure requires great care. The flap is lifted from the donor site and 
both the tube and flap carefully observed. Any blanching is a signal for return. 
The complications are many: 

1. Inadequate circulation through the tube. Arterial changes may be noted 
at once by blanching. Poor venous return can be noted early by bluish dis- 
coloration. To facilitate venous return, it is best to have the recipient site at 
a higher level than the donor. A proper tube should have adequate circulation. 

2. Tension in suturing flap. The flap must fill the defect. It cannot, however, 
be stretched in any way. Normal skin tension is necessary to prevent kinking 
of the vessels. 

3. Kinking of the tube. Any twist, kink, or angulation of the tube will inter- 
fere with circulation and cause necrosis. The amount of circulatory instability 
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is of course undeterminable. Regardless of the position of the patient, the tube 
should have no kinks (fig. 9). 

4. Covering holes with or without bone chips. We have had several flaps 
placed over holes in tibias, bone chips having been placed in the defects at the 
time of operation. Three of these flaps showed marked hemorrhagic reaction, 
with necrosis (fig. S). In those cases where the flap was placed over a hole 
without a filler, hemorrhage was a common occurrence, necessitating evacuation 
of the blood clots. To insure the best results the flap should contact a good 
recipient bed. Temporary drains prevent hematoma formation. 



Fig. 9. Illustration of the Effects of Hemorrhage under the Flap 

This pedicle had been placed over a hole where no bone chips had been placed. Hemor- 
rhage filled the area. The drain used had been inadequate. The flap went on to partial 
necrosis of the distal portion. 

5. Excessive pressure on flaps. To prevent hemorrhage and edema, pressure 
is placed on the flap; however, too much pressure will cut the circulation at the 
base of the flap. 

6. Angulation of the flap. A flap having apparent adequate circulation will 
develop necrosis distal to a point where there is pressure, such as is encountered 
in rounding a comer or extending over a ridge. 

7. Use of inadequate flap for transfer. In transferring a tube flap from the 
chest to the leg, with the hand as a carrier, the flap attached to the dorsum of 
the hand should be the same size as the flap which will be placed eventually on 
the leg. It is very difficult to transfer a greater amount of tissue. Many tubes 
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have come to our hospital with only the ends attached to the hand or wrist. 
They could scarcely support the tube. 

8. Inadequate cast for fixation. In leg cases, a firm hip spica cast must be 
used to prevent motion and maintain the correct fixation. 

9. Heat bums on flaps. We have had two cases where burns of the flaps 
have occurred due to focal beam heat from portable lights. 

CONCLUSIONS 

We have listed the complications we have found in making and transferring 
tubes. In the hands of the best surgeons, complications will occur. We hope 
that by pointing out the troubles we have witnessed, others will be aware of the 
dangers and will be prepared to recognize and handle them. More than three 
hundred tubes have been made at the Army general hospital in which these 
cases were seen. Despite various minor erosions, all but two transfers were 
completed. One point bears reiterating — gentle handling of tissue is essential. 



SURGICAL TECHNIQUE HELPFUL IN OBTAINING FINE SCARS’ 

C. R. STRAATSMA, M.D. 

Xcw York, X. 


To obtain as inconspicuous a scar as possible has always been one of the chief 
objectives of the plastic surgeon. IVhen tissues are once severed, either by the 
scalpel or by trauma, the natural healing process calls for scar formation. Our 
problem is to control the amount of scarring to effect good union and also to 
achieve a pleasing cosmetic result. 

Twenty years ago, while I was assistant to Dr. Ferris Smith, I read a paper 
entitled “Scars". I now, somewhat reluctantly, report that I have little to add 
to that work. In the intervening time, no new methods of scar management 
have been developed. Certain long-established principles still prevail, which 
I shall reiterate. 


First, use a right angle incision. A right angle incision to the skin is preferable 
to the beveled one, as is occasionally advocated, because there is less incised 
tissue to approximate and, hence, less scar formation in the act of repair. 

Second, follow tension lines or natural folds. Whenever possible, incisions 
should be made in lines of tension — the so-called lines of Langer — or in the 
natural folds. These tension lines are usually parallel to the muscle fibers so that 
muscle-pull tends to draw the incised parts together, thus resulting in less scar 
formation in the way of repair. 

Third, insure relaxation of skin edges. The avoidance of tension of the coap- 
tating parts is essential. Accordingly, every effort is made to approximate the 
subcutaneous tissues in such a way that the skin flaps come together with ease. 
This relaxation may be accomplished by proper undermining or shifting of the 
skin, and by suturing together the underlying soft tissues. 

F ourth, use fine external sutures. The skin itself may be approximated by 
intracuticular sutures, either of the single variety or the running type. The 
skin edges may be further held together by the use of fine sutures so placed as to 
join exactly the epithelial edges. Various types of skin sutures have been de- 
vised but silk, horsehair, and steel are most commonly used. Several kinds of 
silk are obtainable, either in the braided or twisted form. Steel wire is now 
available in very small sizes, and is used by a number of operators. However, it 
is more difficult to handle, and the author finds very little advantage in this 
particular suture over the silk. Horsehair is advocated by some men, in that it 
has a certain amount of elasticity which responds to the swelling and retraction 
of tissues. 

Fifth, remove skin sutures early. Early removal of superficial sutures is ad- 
visable to avoid stitch scars. 

Sixth, support skin edges. After sutures are taken out, the skin edges should 


1 Presented at the Fifteenth Annual Meeting of the American Society of Plastic and 
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be given some support, either by the use of collodion strips or adhesive tape. 
We find that adhesive strips placed parallel to the incision and extending for 
about one-fourth inch to one-half inch on each side are very helpful in limiting 
excess scar formation. These strips should be renewed every day or two and 
worn for a minimum of four weeks post-operatively. The present adhesive strip 
is removed with benzine or carbon tetrachloride, and the covered area is exposed 
to the air for about one hour to avoid skin irritation. In cases of sensitivity to 
adhesive tape, collodion strips are employed. 

However, even after all the foregoing principles have been followed, unsightly 
scars do result in some cases much to the embarrassment of the operator and the 
patient. These undesirable scars usually take the form of three distinct types: 
the wide, flat variety; the hypertrophied scar; and the keloid. The wide, flat 
scar occurs when the repair process is excessive and pushes the skin edges apart, 
even though there is no tension. The hypertrophied scar is one in which the 
repair process overdoes itself and piles up excess tissue above the skin level. 
The third or keloid is one in which the repair process is unbridled, forming large 
masses of scar in the repair unit, as well as invading the normal surrounding 
tissues. Many writers are of the opinion that hypertrophied scar formation and 
keloid are separate entities, while others consider them to be of common origin. 
I differentiate the two types in that hypertrophied scar formation limits itself to 
the incised areas, while keloid extends beyond the incision line, or, in other words, 
invades tissues. 

Various treatments have been tried to correct these three types of unwanted 
scarring. The vide, flat scar may be excised, and the skin edges again brought 
together. If the scar is more than one-half inch in width, it is best to excise a 
portion of the scar itself, leaving enough so that scar may be sutured to scar, 
rather than again invade normal tissue. In other words, excise a part of the 
scar within the scar. After an interval of months, the tissues surrounding the 
scar may be sufficiently relaxed to permit removing the remaining scar and once 
more suturing the skin edges. In some cases this proves very helpful in the 
management of wide, flat scars, while at other times the same form of scar re- 
curs, just as in the first excision. 

The hypertrophied scar has much in common with the keloid, but does not 
demand quite such drastic treatment. Mechanically, the hypertrophied scar is 
dealt with in much the same manner as the wide, flat scar; in other words, it 
calls for a secondary excision and re-suturing. 

Trichloracetic acid 75% or 90% may be used to peel off hypertrophied scar 
formation. This is a rather tedious type of treatment, and occasionally the acid 
irritation causes further increase in scarring. 

The keloid scar still presents to the plastic surgeon a serious and not completely 
answered challenge. Excision of a keloid mass frequently results in the for- 
mation of another such lesion much larger than the first one, and thus does not 
solve the problem. The large keloid may be reduced by excising it to within 
about, one-eighth inch of its external border and then suturing together the edges. 
This method reduces the size of the keloid, but by keeping it within its confines 
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eliminates the danger of further invasion into the normal surrounding tissues, and 
the production of a subsequent keloid mass larger than the original, as often 
seen after complete excision. One should be particularly cautious in excising 
small scars or keloids in the chest areas of women, because experience has shown 
that these excisions are usually followed by much larger and denser lesions. 
These may be caused by the weight of the breasts on the skin, or by lymphatic 
duct disturbance, or by a combination of both factors. 

X-ray therapy is frequently beneficial in retarding keloid formation, and is 
advisable as soon as the keloid clinically manifests itself. Newly-formed 
keloids are composed of fibroblastic proliferative tissue and capillaries, both of 
which are radio-sensitive. Old keloids are made up of dense fibrous connective 
tissue, and are much more resistant to x-ray or radium. When there is a known 
tendency to keloid formation, the first x-ray treatment may be given within 
seventy-two hours after repair in an attempt to limit scarring. A second and 
third treatment may follow at monthly or bi-monthly intervals. The following 
x-ray formula, as suggested by Dr. E. F. Merrill, has been applied effectively in 
many instances: “Small keloids which are not thick can be treated successfully 
■with x-ray — using voltages from So to 100 kilovolts, and giving sub-erythema 
doses. The more extensive and thicker keloids appear to recede more satis- 
factorily if the Idlovoltage is raised to 135 or even to ISO, but in any case the 
sub-erythema dose is used, allowing repetition, if necessary .” Be sure to pro- 
tect the surrounding tissues for a considerable distance beyond the lesion, so that 
the normal skin is not exposed to x-ray. 

Radium is also used in the treatment of keloid. It has been shown that pre- 
operative radiation is useful in retarding the usually prompt recurrences of 
keloid. It is advisable, therefore, that the radiologist and the plastic surgeon 
work together in treating these lesions if the best results are to be obtained. 
Radium is usually preferred to x-ray therapy in dealing with the smaller lesions, 
while x-ray is used in the more extensive areas of involvement. Within three 
to five days postoperatively, or as soon as the stit ches are removed, sub-erythema 
doses of radium are applied to the newlv-formed scar. Surgical excision is not 
advocated for the small, young, vascular and rapidly-growing keloids, as the 
response to radiation therapy alone is satisfactory. The dosage should be pre- 
cisely localized to the keloid, while the normal skin is shielded with lead foil. 
The following radium technique is suggested by Dr. Allen Robinson: “Use 120 
to 130 kilovolts with 3 millimeters aluminum infiltration, and give 200 V at 
weekly intervals for four or five treatments. Soft beta radiation from un- 
filtered radium plaques is not recommended because it produces a severe super- 
ficial reaction. Therefore, filters are used, depending upon the type of lesion to 
be treated. Surface application of radium needles or radium tubes screened with 
0.3 millimeter to 0.5 millimeter platinum equivalent is used in the treatment of 
small keloids. The gamma roentgens to be administered may be accurately 
obtained from tables prepared by medical physicists. One thousand V of 
gamma radiation is considered an erythema dose; and since repeated sub-ery- 
thema doses are employed, 200 V to 300 ‘r’ would be the average dose in order 
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to affect the normal tissue to the least degree possible, and at the same time cause 
favorable regression of the keloids. The dissolution of keloids takes place 
slowly, three to six months being required to obtain the end result.” Radiation 
therapy is a valuable adjunct to surgery in rendering newly-formed keloids 
softer, smaller, and flatter; it often relieves itching and burning; it minimizes 
contractures and recurrences. 

There has been a good deal of discussion as to the part played in the healing 
process by glandular secretion. It has been noted by some observers that 
hypo-thyroidism is conducive to hypertrophied scar formation. Clinical 
findings and thyroid extract therapy have not completely borne out these ob- 
servations. In the treatment of war casualties, testosterone propionate 10 mg. 
in oil intramuscularly, three times a week for a period of several weeks, was used 
with some success in the dissolution of massive hypertrophied scars and keloids 
following burns. 

It is the opinion of the author that there is a close association between excess 
scar formation and biochemical disturbances. Burns, particularly the third 
degree variety, produce hypertrophied scar and keloid, not only in the burned 
area but very frequently in a donor site considerably distant from the bum. This 
would suggest some chemical change produced by the bum and affecting the body 
tissues generally. It has been noted also that persons with positive tubercular 
reaction are more prone to keloid formation than those with negative reaction. 
Dark, heavy skins are more likely to develop keloid than light, thin skins and, 
hence, we have the preponderance of keloid in the dark-skinned races. Chemical 
research in cases of individuals with tendencies to hypertrophied scar or keloid 
formation should be continued. 

Seatons have been advocated in large hypertrophied scar or keloid masses on 
the theory that there is some stagnation of the lymph drainage. Clogging of the 
lymphatic ducts in or about a scar mass must be considered, for it has been 
frequently noted that hypertrophied scar formation often results after excision 
of tattoo marks. One of the explanations for this is that the surrounding lymph 
structures are clogged with dye deposit. 

The intent of this paper is to stimulate further interest in a problem which is 
fundamental in all types of reconstructive surgery. Surgical perfection per se 
is not the complete answer to obtaining fine scars and, hence, continued re- 
search in tissue behavior is essential. 



IMPLANTATION OF FASCIAL STRIPS THROUGH THE MASSETER 
MUSCLE FOR SURGICAL CORRECTION OF FACIAL PARALYSIS 

A Report of 11 Cases* 

NEAL OWENS, M.D. 

.Vet c Orleans, La. 

A most perplexing psychological condition as well as a physical one is usually 
present in patients suffering from facial paralysis. When the muscles are in 
repose there exists a sagging of the side of the face and a drooping of the angle 
of the mouth. Attempts at expressions of joy, sorrow, surprise or disappoint- 
ment usually result in a freakish distortion due to the imbalance of the facial 
muscles. An inferiority complex coupled with a morose disposition may develop 
in these patients as the horror of their defect grows. 

The importance of offering improvement and reanimation by means of some 
type of surgical intervention becomes more significant as the number of injuries 
to this nerve increases. A more general acceptance of radical operations designed 
to offer cure in advanced cases of carcinoma has made it necessary to sever the 
facial nerve in a larger number of instances. An increasing number of auto- 
mobile accidents has reflected a greater number of injuries to the facial nerve. 

Many operative techniques have been suggested to offer reanimation in cases 
with facial paralysis. Muscle operations have been used when' facial paralysis 
has existed so long that the affected muscles were completely atrophied and no 
longer responded to the faradic current. In other cases of injury to the seventh 
nerve, fascial transplants have been used. In still other instances, combinations 
of procedures have been used in an attempt to restore support and reanimation. 
A survey of the many methods described reduces the procedures to two funda- 
mental surgical approaches: (1) Use of muscle transplants and (2) support by 
means of fascial strips. 


REVIEW OF THE LITERATURE 

Use of muscle transplants — According to Alexander (1), the muscle suspension 
method was first practiced by Lexer. This procedure consisted of using two 
strips of the anterior half of the masseter at its insertion, removed and reinserted, 
one sutured into the upper lip and the other into the lower lip. A slip of the 
temporal muscle was excised at its origin, brought forward and divided into two 
segments, one sutured into the upper lid and the other into the lower lid. 
Halle f2) stated that Lexer’s muscle plug operation was based on Wrede’s sug- 
gestion and was performed in 1908. 

Amza Jianu (3) split the masseter muscle and anastomosed both muscle 
bundles separately, one to the orbicularis oris superior,and the other to the orbic- 

* Presented at the Fifteenth Annual Meeting of the American Society of Plastic and Re- 
constructive Surge rj’, Kansas City, Mo., November 15, 1946. 
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ularis oris superior, and the other to the orbicularis oris inferior. He based his 
technique upon a modification of the procedure used before by Gomoiu and Jon 
Jianu, who attempted to transplant the sternocleidomastoid muscle to the lip 
commissure. The disadvantage of using this muscle is that each movement of 
the head produces a pull on the commissure of the mouth. 

According to Adson (4), Eden in 1911 advised transferring a strip of the 
masseter muscle from its attachment along the jaw to the angle of the mouth in 
addition to transferring a strip of temporal muscle to the outer canthus of the 
eye. Morestin (5) made an incision below the angle of the jaw and separated 
the superficial soft parts as far as the center of the cheek. The masseter muscle 
was then exposed. The buccinator was retracted posteriorly and attached by 
buried sutures to the anterior edge, aponeurosis and superficial muscle fibers 
of the masseter. Fenwick (6) first grafted a slip of the temporal muscle into the 
orbicularis palpebrarum and a slip of the masseter into the orbicularis oris. Due 
to considerable difficulty encountered in getting the slip from the masseter, he 
discarded its use. Hastings (7) split the left masseter, detached the anterior 
half from the jaw, and stitched the lower end of the divided portion to the tissues 
of the angle of the mouth. Pickerill (8) inserted a strip of masseter muscle into 
the orbicularis oris at the upper angle of the mouth. 

Two operations performed by using the method of Eden were reported by 
Adson (4) in 1925. Results in one case proved favorable. In 1924 Perthes (9) 
cited two cases treated successfully by the Lexer plastic muscle operation. 
In 1938 Schmid (10) reported favorable results obtained with the Lexer-Rosen- 
thal method in 3 cases of irreparable facial paralysis. According to Halle (2), 
Rosenthal expected that the nerves of the implanted muscles would unite with 
the nerves of the paralyzed muscles and so these muscles would receive new 
enervation. Rosenthal used the principle of muscular neurotization and ob- 
tained good results in nine out of 12 cases (10). 

In 1926, Brunner (11) reported the intraoral method of transplanting a portion 
of the masseter muscle. The chief advantage of the method is that no scar 
is to be seen on the face. Bunnell (12) used the anterior portion of both the 
temporal and the masseter muscles with their nerve twigs. Each was prolonged 
by multiple fascial grafts — nine altogether. These fascial strips were distrib- 
uted to the various sites of attachment to areas paralyzed from the eye to the 
chin. The fascial strips from the temporal muscle were distributed about the 
eye, and those from the masseter were attached about the mouth. 

Halle (2) exposed the edge of the masseter upwards to its origin. Two muscle 
strips were separated parallel to its fibers, a smaller one for the levator anguli 
oris and a broader one for the orbicularis oris, the latter one being divided into 
two equal parts and attached to the muscle at the upper and lower angle of the 
mouth. In 1941, Alexander (1) reported one case of facial paralysis treated by 
the Halle method of operation. In his estimation, Halle’s operation is the most 
physiologic as well as practical of all muscle suspension methods since all muscle 
pedicles are utilized properly for function as the motor action of the muscle 
still runs from origin to insertion after transplantation. 
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Support by means of fascial strips — In 1913, Busch (13) used a 2 cm. wide 
strip of fascia lata, which was fixed within the tissues of the angle of the mouth 
wound, incised just above the paralyzed angle of the mouth. The upper end 
of the strip was fixed into the periosteum of the maxilla by means of two sutures. 
This was a modification of his technic reported in 1910 (14), where he reported 
the use of aluminum bronze wire to lift the angle of the mouth. During the 
same year, Stein (15) reported having used the Busch operation in two cases of 
facial paralysis but not obtaining permanently good results, modified the technic 
by replacing the wire with a strip of fascia lata. In order to prevent irritation 
in the region of the angle of the mouth, a small injection of paraffin was made 
into that area. The paraffin was injected two to three weeks before the operation 
in order to fix it in the tissues. He reported one case treated by means of this 
procedure in- which the results were very satisfactory. The evaluation of the 
results obtained was made after one year of observation. 

In 1926, Blair (16) used two fascial strips, 2 to 3 millimeters wide, taken from 
the iliotibial band of the fascia lata. These were fastened together to give 
sufficient length to make one loop. One end of the loop was fixed in the temporal 
fascia, or in the fascia superficial to the parotid gland while the other engaged 
the tissues to which the paralyzed muscle or group of muscles was attached. 
Fine silk sutures were used. Four years later, Blair (17) reported a removal 
of some of the stretched tissue as well as tendon implantation. 

In 1930, Lodge (IS) employed fascia lata taken from the outer aspect of the 
thigh. He made two short incisions exposing the temporal fascia and the in- 
ternal palpebral ligament respectively, and a tiny third incision at the junction 
of skin and mucous membrane at the angle of the mouth. As long a strip of 
fascia lata as could possibly be obtained, 5 mm. in width, was threaded along a 
triangular course between the three facial incisions among the atrophied muscles 
with the aid of a packing needle. The internal palpebral ligament and orbicu- 
laris oris were encircled en route. The two free ends were drawn taut, and woven 
into the fibers of the temporal fascia. In this manner three new ligaments were 
grafted into the face, corresponding in position to the inferior portion of the 
orbicularis oculi, the levator palpebrae superioris alaeque nasi, and the zvgomat- 
icus major. In 1933, Brooke (19) reported the use of a fascial strip, from the 
thigh, which was passed from an upper incision made over the zygomatic process 
to a lower one which was made horizontal at the level of the angle of the mouth 
but at least J inch away. It was then passed around part of the risorius muscle 
and fascia and finally brought back again to the original incision, where the 
ends were drawn tight and tied round the remains of the zygomaticus muscle, 
which served as an anchor. 

In 1939, Brown (20) developed a combination plan of operation in which free 
fascia strips were put subcutaneously through the face and were anchored di- 
rectly into the temporal muscle and fascia through an opening in the temporal 
region. In 1944, Hanrahan (21) advocated a combination of spino-facial 
anastomosis plus fascial strips in paralysis of less than a year’s duration. The 
two were done at the same operation; the ends of the fascial strips being tacked 
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down to the temporal fascia. He felt that in cases of paralysis existing over a 
year the return of motor function was not attainable, and the use of fascial strips 
only was indicated. 

In 1928, Fischer (22) reported the use of fascial strips sutured to the fascia 
of the masseter muscle. He stated that the priority of the operation belonged 
undoubtedly to Kirschner who described an indentical method of fascial trans- 
plant in facial paralysis in 1913. The loop of fascial strip which he used took in 
the insertions of the musculus zygomaticus and the musculus risorius at their 
points of insertion at the angle of the mouth. The two ends of fascia were 
knotted together and fastened to the fascia of the masseter muscle. 

DISCUSSION 

Results obtained by the use of muscle transplants have been fairly satis- 
factory in some instances but in others they have been questionable. Disturb- 
ance of nerve supply to the muscle utilized, atrophy of the transplanted muscle 
subsequent to operation, and a lack of coordinate movement in that portion of 
the face where reanimation is attempted have all been complications which 
serve to make this procedure less desirable. 

We feel that fascial strip transplants offer the most satisfactory results of 
the two procedures metioned for the correction of facial paralysis. The method 
of choice is one designed to give reanimation as well as support to the involved 
side of the face. The use of fascial strips solely for support of paralyzed muscles 
is offering only slight improvement. In order to offer reanimation along with 
support, one must utilize muscle pull associated with support. This result is 
impossible to attain when fascial strips are anchored to bone, periosteum, or 
when the strips are attached to the fascial covering of the given muscle. To 
utilize muscle pull along with support one should select a muscle which, because 
of its power of contraction and its relative closeness to the area to be reanimated, 
is most desirable. Logically, this would dictate the use of the masseter muscle 
since it is probably the most powerful muscle of the face and is adjacent to the 
paralyzed muscles. The fascial covering of the masseter muscle should not be 
used as only limited motion can be obtained by attaching fascial strips to this 
covering. Limited motion can be verified by grasping the fascia with an arteiy 
forceps and seeing graphically the excursion of the pull and feeling the degree 
of the pull transmitted to the fixed forceps while the muscle undergoes con- 
traction. If these observations are compared with the visualized excursion 
and the transmitted pull imparted to a fascial strip which incorporates a bundle 
of muscle fibers from the masseter muscle at its middle, it will be noted that both 
the excursion and the transmitted pull are considerably greater than that noted 
when the fascial strips are attached to its fascial covering. 

TECHNIQUE 

Under local anesthesia, three strips of fascia lata about 25 cm. long and about 
1 cm. wide are removed from the patient’s thigh. The exact location of the 
anterior border of the masseter muscle is determined by palpation when the 
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\. Drawing showing some of the important muscles of expression. 

R. Drawing showing the sites of the four skin incisions utilized in this operation. 



A. Drawing showing the course of the Reverdin needle after it has been inserted through 
the incision over the masseter to go forward beneath the skin and out through the incision 
of the upper lip. Here the end of the fascial loop is grasped in the Reverdin needle before 
being drawn through the incision in the upper lip and thence backward beneath the skin to 
emerge through the incision over the masseter muscle. 

B. Drawing showing the course followed by the Reverdin needle in its second insertion 
through the incision over the masseter muscle forward beneath the skin to emerge through 
the incision over the upper lip at a lower level. The second end of the fascial loop is grasped 
and drawn backward along this same course to emerge through the incision over the 
masseter muscle. 


muscle is taut. An incision is made directly over the anterior margin of the 
masseter muscle, to properly expose it. On the opposite side of the face, a small 
incision is made through the skin of the upper and lower lips, past the median 
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line, for about 1 cm The object of putting the two small incisions beyond 
the median line to the opposite side of the face and not at the median line itself, 
is to establish a counterpull against a functioning muscle. This also lessens 
to a slight degree the exaggerated pull of the unparalj r zed muscle making it 
easier foi the patient to establish coordinate movement through contraction 
of a muscle whose function is normally disassociated with the movement of 
the muscles of expression. 

After carefully exposing the anterior half of the masseter muscle bundle a 
large Reverdin needle is inserted into the incision and passed through the sub- 




A Drawing showing the position of the three fascial loops after implantation beneath 
the stm prior to the incorporation of the fascial loops through the anterior half of the mas- 
seter muscle 

B Drawing showing the manner in which one end of each fascial loop is passed through 
the eye of an aneurysm needle which has previously been inserted through the anterior half 
of the masseter muscle Subsequent to this the loop is draw n backward and upw ard so that 
when it is tied w ith its fellow the loop is securely anchored around the anterior half of the 
muscle. 

C Drawing show ing the placement of the fascial loops after they have been tied securely 
around the anterior half of the masseter muscle and also the manner in w hich the knots are 
securely anchored by reenforcement sutures of cotton This latter procedure prevents the 
fascial knots from becoming loose and subsequently coming untied 


stance of the lip beneath the skin until it emerges through the incision in the 
upper lip, past the midline. One end of the fascial strip is then grasped and 
drawn along the tract established by the Reverdin needle until it is brought into 
the area exposed by the incision made over the masseter muscle. The same 
procedure is again carried out except that the course of the Reverdin needle is 
directed forward and slightly downward toward the angle of the mouth and 
thence forward beneath the skin at a level just above the Vermillion border, 
until it emerges through the incision of the upper lip. The other end of the fas- 
cial strip is grasped and drawn back along the course established by the needle 
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in its second insertion beneath the skin. A similar course is established by 
drawing a fascial loop from the incision in the lower lip, past the median line, to 
bring the two ends of the fascial strip out into the wound over the masseter muscle. 
A small semilunar incision is then made just posterior to the angle of the mouth 
and by the above described procedure a fascial loop is drawn through the semi- 
lunar incision to the wound over the masseter muscle by a large Reverdin needle. 
Subsequent to this, the anterior one-lialf of the masseter muscle bundle is isolated 
and an aneurysm needle is passed through the entire thickness of the muscle to 
incorporate its anterior half. One end of the fascial loop incorpbrated in the 
substance of the lower lip is threaded through the aneurysm needle and drawn 




Fig. 4 

A. Drawing showing the relative position of the implanted fascial loops after they have 
been tied around the anterior half of the masseter muscle. Xote that all loops have been 
drmvn sufficiently taut before being tied to pull the relaved tissues upward and backward. 

B. Drawing showing the relative position of the mouth on the paralyzed side following 
completion of the operation. 

through the masseter muscle. The two ends of the fascial strip loop are drawn 
sufficiently taut to pull the lip and angle of the mouth upward about H cm. and 
backward approximately 2.V cm. A second knot is then placed in the fascial 
loop and held thoroughly anchored by means of Xo. 30 white cotton sutures. 
The same procedure is carried out with the fascial loop which was anchored at 
the angle of the mouth, placing the fixation through the masseter muscle above 
the level of the loop from the lower lip. Lastly, the fascial loop from the upper 
lip is anchored in a similar manner superior to the other two loops. The wound 
over the masseter muscle is closed by deep retention sutures of cotton followed 
by a layer of interrupted dermal sutures for the skin. The other wounds are 
closed in the same manner. Gauze strips fixed by collodion are applied to sup- 
port the lip for a period of sixteen to twenty-one days. Subsequently patients 
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are then permitted to begin exercises by contracting the masseter muscle. A 
short while after exercises have been started the patient is taught to look in a 
mirror when practicing in order that he may develop coordinated movements 
between the unparalyzcd muscles of the opposite side of the face and the re- 
flected pull of the fascial strips while the masseter muscle is in a state of con- 
traction. Surprising results may be obtained if a patient is deeply concerned 
and willing to practice regularly. 

REPORT OF 11 CASES 

Eleven operations designed to offer support and reanimation to patients suf- 
fering from the defects associated with facial paralysis have been performed 
during the past twelve years. The principle of transplantation of slips of the 
masseter muscle was utilized for one of these operations. Because of the extra- 
ordinarily long incision necessary to expose the muscle along with the difficult}" 
of transplanting and anchoring the muscle strips, this procedure was supplanted 
by another. The second surgical procedure was performed in a manner which 
utilized fascial strips incorporated in the substance of the upper and lower lips 
and into the tissues at the angle of the mouth, and then anchored into the sub- 
stance of the masseter muscle. The latter procedure has reflected satisfactory 
results, giving support as well as a fair amount of reanimation to the relaxed 
tissues. The technique is more simple than many described since all important 
structures are under direct visualization. The technique has subsequently been 
changed in selecting the incision which permits direct visualization of the mas- 
seter muscle. Instead of placing the incision along the lower border of the man- 
dible, it is now placed slightly forward to the anterior margin of the masseter 
muscle, approximately at the usual location of the nasolabial fold, thus rendering 
the scar less conspicuous. The incision at the angle of the mouth may be made 
as a triangular shaped incision which separates the skin and mucous membrane 
along the mucocutaneous margin at that site. The resulting scar from such an 
incision is always minimal. Three of the nine cases treated by this procedure 
showed infection sufficient to produce a rather free amount of purulent exudate. 
None of the three lost all implanted fascia. Two of the three infected cases lost 
sufficient fascia to reflect practically no function to the lower lip; -while the third 
is showing rather satisfactory reflection of reanimation at this time. "Where 
preserved fascia was used in one of the nine cases treated, all reflected pull to the 
upper lip was lost, thus necessitating a second fascial implant of the patient’s 
own fascia. All eleven cases, following complete healing, reflected improvement 
from the standpoint of support and rather satisfactory improvement as regards 
reanimation. 

Observations and experience gained from the surgical management of the 
eleven cases reported have caused me to feel that the operation which offers 
support and reanimation in cases of facial paralysis, by means of fascial strips 
which connect paralyzed muscles with a functioning masseter muscle, is the 
operation of choice. Certainly when one compares the mask-like features of a 
patient with facial paralysis with the support and reanimation which this oper- 
ation offers, there is no question regarding the judiciousness of the operation. 
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Case 1 

A. Photograph showing patient w ith facial par llysis resulting from complete removal of 
parotid gland and capsule, twelve to fourteen years ago. This photograph shows patient's 
face in complete repose w ith eyelids closed 

B. Photograph of patient showing reflected pull of the unparalyzed muscles on the 
left side 

C Photograph of patient showing defect and contour built out w ith implant of fat graft 
and reammation of the paralyzed side of face by means of fascial transplants attached to 
upper and lower lips at the angle of the mouth and thence backward into the bodj' of the 
masseter muscle. Note the improvement in support on that side of face. No attempt was 
made to correct the paral> sis of the e} elid. 

D Photograph showing the same patient subsequent to implant of fascial strips reflect- 
ing the backward pull which takes place when the masseter muscle is contracted. 
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Case 2 

A Photograph of patient with facial paralysis of approximately ten years duration. 
Note the reflected paralysis of right side of face, including the drooping of the angle of the 
mouth and the relaxed eyelids on the right when patient contracts the leftside of face with 
unparalyzed muscles 

B. Photograph showing the extreme amount of pull to the left when patient contracts 
the unparalyzed muscles while attempting to purse the lips It is extremely difficult to 
obtain sufficient cooperation to demonstrate the movements desired because of patient’s 
marked deafness. 

C. Photograph showing patient following the implant of fascial strips to the upper and 
lower lips and at the angle of the mouth, followed by incorporation of the strips into the 
bundle of the masseter muscle. No attempt at correction of the paralysis of the eyelid w as 

attempted^ o^^ph s h ottin g reflected pull on the fascial strips in the right side of face, when 
masseter muscle is contracted. 





C D 

Case 3 


A. Photograph showing relaxation associated with facial paralysis resulting from re- 
moval of left parotid gland and capsule because of tumor. Note unusual sagging of the soft 
tissues of the face in repose. 

B. Photograph of same patient showing the pull on the right side of the face when un- 
paralyzed muscles are contracted. Note also the apparent contraction on the left side of 
the face. This was first noted following the examination of photographs and was difficult 
to explain until the patient stated she had learned to reflect expression by contracting the 
left masseter muscle. 

C. Photograph showing patient about two weeks following operation. Xote the sup- 
port of the angle of the mouth on the paralyzed side following the implant of fascial strips. 

D. Photograph of patient taken approximately two weeks following operation showing 
the amount of pull on the paralyzed side of face which is evident when the masseter muscle 
i ^contracted. 
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THE CORRECTION OF SOME FORMS OF ACQUIRED PTOSIS* 

EDMUND B. SPAETH, M.D. 

Philadelphia, Pa. 

Acquired or symptomatic ptosis is a condition quite different from congenital 
ptosis when one considers its correction. A small number of these cases of ac- 
quired ptosis are not surgical problems, the remainder can be corrected surgi- 
cally, but only when the conditions present are handled anatomically as well as 
physiologically. 

In the consideration of congenital there are many various surgical 

procedures which can be used depending upon the anatomic situation present. 
The two condensed tables which follow will illustrate this; the first is the author’s 
classification for congenital ptosis; the second is his classification for acquired 
ptosis. 

It is quite evident in looking at table 1 that the same surgery for Class 2 could 
not apply to that of Class C, nor the surgery for Class 1 to that of Class 5. Even 
within the confines of a subdivision itself degrees of levator involvement 
modify the surgical demands for correction. 

A small number of cases of acquired ptosis can be handled well by fitting them 
with their anatomic conditions present into similar categories as seen for con- 
congenital ptosis. The major number of cases of acquired ptosis, however, fall 
of necessity into three general surgical subdivisions. These are; utilization of 
cicatricial bands as achieved by the Hess technique; the utilization of the orbic- 
ularis as carried out by means of the Reese technique; and the ability to use 
the levator as we see in the classical levator advancement with resection and with 
tarsectomy. Three cases will be presented to illustrate this dictum. 

The Hess procedure is a poor one for all but a few cases of bilateral ptosis who 
have a complete paralysis of both levators. Even in these instances a better 
surgical procedure is the utilization of fascia. The indication, as applied to 
congenital ptosis, suggests the almost imperative use of this operation. In 
considering acquired ptosis, however, many cases of reconstructed upper lid are 
thick, ptotic, sparse with orbicularis fibers and have deeply lined cicatrices, 
which may swing posteriorly towards the superior cul-de-sac. A small number 
of these cases have the eyeball still intact, a larger number of them are compli- 
cated by a surgical anophthalmia. Some of these latter cases have had mucous 
membrane or even skin grafts into the socket for the correction of a contracted 
socket. Such conditions need the Hess procedure. Figure 1 is a young man 
with a completely paralytic ptosis following a traumatic enucleation completed 
surgically. He had a large mucous membrane graft into the superior cul-de-sac, 
and two operations to the superior surface of the lid for the removal of cicatrices 
therein', (a) of figure 1 shows the boy prior to the ptosis surgery, (b) of the 

•Graduate Hospital, The Graduate School of Medicine, University of Pennsylvania. 

1 Principles and Practices of Ophthalmological Surgerv, Lea A Febiger, Phila., 3rd ed., 
p. 476. 
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same figure is the case with sutures in place, (c) shows his correction. The 
patient now wears his ocular prosthesis. 

In utilizing this technique for this type of case the surgeon must be most 
meticulous in splitting off the skin surface with any' remnants of orbicularis and 
fascia from the deeper structure. Over-correction is quite impossible in some 
instances; in others however, it could be very easily obtained. The more flaccid 
and thin the substance and thickness of the lid, the easier is an over-correction 
possible. 


TABLE 1* 


Class 1. Unilateral ptosis without superior rectus involvement. 

Class 2. Unilateral ptosis with involvement of the homolateral superior rectus. 

Class 3. Bilateral ptosis without superior rectus involvement. 

Class 4. Bilateral ptosis with bilateral superior rectus involvement. 

Class 5. Unilateral ptosis with weakness of both superior recti; usually more marked, 
however, in the homolateral eye. 

Class 6. Ptosis with more or less complete third nerve and even sixth nerve paralysis. 
Class 7. Ptosis with the classical jaw-winking reflex; the Marcus-Gunn syndrome of mis- 
direction of developing fifth cranial nerve and tracts and oculomotor nerve fibers. 
Class 8. Ptosis with the Duane retraction sy-ndrome. 

Class 9. Ptosis with neurofibromatosis. 

’Transactions American Academy of Ophthalmology and Otolaryngology, Mnrch- 
April, 1946, page 148. 


TABLE 2* 

Class 1. Traumatic peripheral ptosis. 

Cicatricial and with soft-tissue contraction. 

Following destruction of soft and osseous tissues. 

Class 2. Traumatic, central and cerebrospinal. 

Class 3. Peripheral, inflammatory or neoplastic (intraorbital, pathologic changes). 

Class 4. Atonic ptosis. 

Class 5. Neuromuscular disturbances (essentially myasthenic). 

Class 6. Ptosis of cervical sympathetic involvement. 

Class 7. Ptosis from third-nerve involvement. 

Peripheral, extracranial. 

Peripheral, intracranial and intranuclear, traumatic, neoplastic, and vascular. 
Nuclear and intranuclear, inflammatory, syphilitic, degenerative, neoplastic. 
Class S. The pseudo-Graefe syndrome. 

Class 9. Ptosis of hysteria. 


The second principle is the use of the orbicularis fibers in cases in which the 
trauma resulted in the loss of elevation of the lid. Orbicularis fibers, when 
transplanted, degenerate into cicatricial bands, but in spite of that they permit 
a much greater postoperative motility to the lid than that possible after the best 
of Hess corrections. There is never any' postoperative lagophthalmos, the 
orbitopalpebral fold is intact, and the physiologic function of the lid following 
this operation is much better. In certain cases, one can consider it normal after 
surgery for completely paralytic ptosis following the sectioning of a levator to 
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correct the Marcus Gunn jaw-winking refle\; — which illustrates this statement 
beautifully. 

Figure 2 : is a young man w ho had lost his left eye in a stevedore fight with 
terrible lacerations of his upper and lower lids, and of the ocular muscles in his 
right eye. The weapon with which he was injured was the classical stevedore 
hook, a vicious weapon under any circustances (a) and (b) are illustrations 
of his condition following the simple enucleation on the left, and recover}' from 
the emergency surgery done to the right upper and lower lids. The eyeball was 
intact here, though it cannot be seen in spreading of the lids, as shown in figure 



Fig 1 



Fig 2 


(b); the internal rectus had been tom, as well as the levator and superior rectus, 
and there was a very extensile symblepharon over the internal canthal angle. 
The first surgery in this case w as the correction of the symblepharon by a mucous 
membrane graft, the muscle surgery necessary to move the eyeball in to the mid- 
line, and the resection of the furrow s of cicatrix in the low er lid. Following this 
the patient had a rather uneventful orbicularis transplant, according to the 
Reese technique, to the deep layers of the aponeurosis of the occipito-frontalis. 

There was one other procedure which one might have considered here, that is 

5 Ibid, p 397 
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the use of a sling of fascia lata to the occipitofrontalis. This form of surgery 
is not to be used unless it is absolutely necessary. Thick, wieldy, immobile 
lids can only be corrected by that technique. It never gives as pretty a cosmetic 
appearance. As said a moment ago, when the procedure, that is the use of 
fascia lata, must be used it is a most satisfactory and valuable technique. 

Figure 3 illustrates such a case. 3 The ptosis of this patient was accompanied 



Fig 4 


by a tremendous amount of lid thickening. Even the Hess procedure could not 
have elevated this lid with its thick, fibrous, cartilagcnous like consistency. It 
followed extensive surgeiy for a congenital neurofibromatosis. 

When utilizing the orbicularis fibers, the surgeon should attempt to obtain a 
thick roll of fibers before this is detached at the cnnthal extremities. If the in- 

* Ibid, p. 399. 
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cision is made parallel to the lid margin, and slightly closer to the lid margin 
than the middle point of the lid, then it is possible to mold these fibers towards a 
roll from above downward and from below upward. The tunnels for the trans- 
plantation of the fibers should be above the upper margin of the eyebrow, they 
should be made from above downward converging towards each other, and 
must pass through the deep layers of the aponeurosis of the occipitofrontalis. 

A third procedure is that connected with the levator itself. A small number of 
such cases are rather simple. Figure 4 is such an instance. In this there was a 
partial sectioning of the levator from a stab wound through the upper lid into 
the orbit from a piece of glass. That which one had to do here w'as to open 
through the superior cul-de-sac, find that portion of the intact levator still 
present, and from there proceed posteriorly, picking up the retracted margin 
of the levator aponeurosis. As each portion is brought forward, a suture is 



Fig. 5 


placed in that until the entire curve of the retracted margin of the aponeurosis 
is mobilized with from three to four sutures on its margin, preparatory to a 
formal re-attachment to the superior cul-de-sac and the superior tarsal plate. 
That portion of the levator which is still normally adherent should now be de- 
tached so that it will lie in smooth continuity with the previously sectioned 
portion. A small tarsectomv will be necessary, otherwise a satisfactory lid 
fold will be absent after recovery. 

A better case illustrating the principle is seen in figure 5. 4 (a) of this shows the 

patient following recovery from an osteomyelitis of the rim of the orbit. She 
had had a traumatism with sequestrum formation. The original injury was an 
automobile accident. Sequestrectomy was done, and a cartilage implant cor- 
rected the bony defect, (b) of the illustration shows the patient after an 
external route levator advancement and tarsectomv, the so-called Everbush pro- 
cedure. The epicanthus, which is here seen was then corrected, and a dacryo- 
' Ibid, P- 379. 
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eystorhinostomv done at the same time because of an empyema of the lacrimal 
sac. (c) illustrates the end result. 

This case could have been handled as well, or perhaps even better, through a 
trans-conjunctival approach to the levator, but the scar tissue in the septum 
orbitale was rather firm, and it was felt that it would be wiser to approach the 
levator through the skin surface. Lid closure should be fairly satisfactory after 
this operation, but it does shorten the lid to a certain extent; more so than with a 
Blaskoviez technique. The reason this procedure is applicable more often than 
a trans-conjunctival approach is the ease with which one can remove the super- 
ficial and deep lid and orbital cicatrices, as compared to the difficulty one has 
to do this same reconstruction surgery when using an apprach through the 
superior cul-de-sac, that is the Blaskoviez technique. 

When the tarsectomy is done, a step in this operation, the conjunctiva on the 
posterior surface of the tarsal plate is to be removed with that portion of the 
tarsus which is being removed. It is almost impossible to conserve it and it is 
unnecessary. This, plus the advancement of the levator aponeurosis is re- 
sponsible for the lid shortening which develops. It is never enough, however, 
to result in an appreciable amount of lagophthalmos. 

CONCLUSIONS 

In the correction of acquired ptosis the three basic techniques have been dis- 
cussed, each of these is to be utilized for a certain group of conditiors, and ana- 
tomic situations present. Clinically, it seems that best results are obtained if the 
surgical therapy is matched with these anatomic conditions, rather meticulously. 
The correction of acquired ptosis, may be technically more difficult than is 
that of congenital ptosis, but generally speaking the rules for guidance are the 
same. The Hess procedure has its optimum indications in the correction of 
ptosis connected with any type of lid reconstruction. While this surgical pro- 
cedure affects lid excursions by reason of the adhesions formed, this fault is of 
least importance in these cases. A completely severed levator must be re- 
placed functionally, by utilizing the action of the occipitofrontalis through orbic- 
ularis fibers. When the orbicularis is destroyed a fascia lata transplant can be 
substituted with almost equal functional satisfaction, but less satisfaction cos- 
metically. A partially sectioned levator can be repaired rather readily because 
the intact portions, when uncovered, guide one to the edges of the traumatic 
section now for re-attachment. In many of the cases wherein the levator can 
be utilized it seems as if the external approach to this muscle gives better end 
results. Not only can adhesions and other accompanying deformities be re- 
moved more readily' but the varying degrees of correction necessary' estimated 
more accurately'. 

Cicatrices, when resected or even released, should be re-sutured in anatomic 
layers, one suture line to be offset from the other, to permit maximum action of 
the remaining orbicularis fibers and the levator muscle. Cul-de-sac defects, 
after scar removal, must be replaced with mucous membrane grafts. Socket 
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reconstructions should spare the levator if that is still intact. Deformed tarsal 
plates can be removed at the time of a levator procedure. Surgery which utilizes 
the occipitofrontalis has no effect on the levator. It is most important to re- 
member that procedures which call for deep or extreme incision, like all trau- 
matisms in the superior ciliary region, must result in scars that inevitably limit 
the natural movement of the soft parts. This applies to the original traumatisms 
as well as to procedures on surgical correction. 
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the scar with a scalpel and undermined all of the scarred area except one small 
pedicle. The flap thus formed was turned up and the under surface painted with 
India ink, which was then allowed to dry, and the flap “replaced.” 

In 1930, Pischel (14) stated that “most results have been disappointing, both 
to the patient and to the surgeon. A fine black pupil achieved with much effort 
and some pain becomes, in the course of a few days, woefully light again. There- 
fore any improvement in technic or results must be welcomed.” It is of interest 
to note that since this statement appeared more than 15 years ago, only a single 
article (15) on tattooing of the human cornea has appeared in the American 
literature. 


EXPERIMENTAL STAINING OF THE RABBIT CORNEA 

We were first desirous of learning whether certain metallic salts would stain 
the normal intact cornea in the experimental animal, and if staining occurred, 
what color was produced, and how long it would remain, 

48 white rabbits were used for the experiments. Albino rabbits were selected 
because their eyes are approximately the size of human eyes and the iris is light 
in color. Solutions of gold chloride, platinum chloride, gold cyanide, silver 
cyanide, potassium ferrocyanide, and ferric chloride were used in 2 per cent and 

5 per cent concentration. Preliminary experiments lead us to believe that a 
concentration greater than a 5 per cent solution of a metallic salt might injure 
the human eye. 

6 rabbits were deeply anesthetized with intraperitoneal sodium pentobarbital. 
A speculum was inserted on each side to retract the nictitating membrane and 
lids. Each rabbit was placed on its right side so that the left eye was up. The 
left orbit of each rabbit was flooded for 10 minutes with one of the following 2 
per cent solutions: gold chloride, platinum chloride, gold cyanide, silver cyanide, 
potassium ferrocyanide, and ferric chloride. The nictitating membrane and lids 
were held open for an additional 15 minutes to allow for the reduction of the 
metallic salt. The rabbits were then turned on the left side, with the right eye 
up, and the same procedure repeated using a 5 per cent solution of one metallic 
salt in the right eye of each respective rabbit. The animals were allowed to 
recover from the anesthesia, and their eyes were inspected frequently. 

Although there was slight temporary injection of the cornea and the sclera in 
all animals, which may have been due to either mechanical trauma or irritation 
from the solutions, there was no staining of the cornea, conjunctiva, or nictitating 
membrane in any of the rabbits during the three weeks period of observation. 

To determine whether these same chemical agents in either a 2 or a 5 per cent 
concentration would stain the iris beneath the denuded cornea, another group of 
12 rabbits was treated in the following manner. The rabbits were divided into 

6 groups of 2 animals, and the procedure to be outlined was performed on succes- 
sive days on each pair. Surgical anesthesia was obtained using intraperitoneal 
sodium pentobarbital. The rabbits were placed on the right side so that the left 
eye was up. Sterile technique was observed. A speculum was inserted to re- 
tract the lids and nictitating membrane. Using a corneal trephine, a shallow 
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furrow 3 mm. in diameter was cut in the cornea and all of the corneal epithelium 
within this area was meticulously removed. A 2 per cent solution of gold 
chloride was dripped into the operated eye of each rabbit for 10 minutes, follow- 
ing which the eye was exposed to air for an additional 15 minutes to allow for 
the reduction of the metallic salt. The rabbits were allowed to recover from the 
anesthesia, and their eyes were observed several times daily thereafter. On 
consecutive days, another pair of rabbits was similarly operated upon, using a 2 
per cent solution of platinum chloride, gold cyanide, silver cyanide, potassium 
ferrocyanide, and ferric chloride, respectively. 

In another group of experiments, 12 rabbits were divided into 6 groups of 2 
animals, and although the same type of operation was performed to denude a 
circumscribed area of the corneal epithelium, in this experiment a 5 per cent 
solution, instead of the weaker 2 per cent solution, was used. Otherwise the 
present group was treated in an identical manner. 

RESULTS 

Gold chloride. About 10 minutes after applying both the weaker 2 per cent 
solution and the more concentrated 5 per cent solution, a light brown stain began 
to appear in the area of the cornea denuded of its epithelium in each of the 4 
rabbits. The eyes were observed frequently for about 2 hours, during which time 
there was progressive darkening to a deep brown stain. Within 24 hours, how- 
ever, a severe iritis was present in the eyes of those rabbits in which the 5 per cent 
gold chloride had been used. A mild iritis resulted from the instillation of the 2 
per cent solution. At this time, the original brown stain was no longer visible, 
for these areas were covered by a gray-white coagulum. This opalescent mem- 
brane persisted for about 10 days, and when the epithelium had regenerated, the 
denuded areas were opaque and no brown discoloration was visible. 

Although a permanent brown stain was produced in the eyes of the rabbits in 
which the 2 per cent gold chloride solution was used, nevertheless there was con- 
siderable vascularization of the cornea present within 2 weeks, so that the re- 
generated cornea was nebulous. An identical reaction appeared in the eye of 
each rabbit. 

Plaiinvm chloride. Both the 2 per cent and the 5 per cent solutions caused an 
immediate light brown discoloration in the corneal area denuded of its epithe- 
lium. The stains, however, were no longer visible after 10 days, when epithelial 
regeneration had taken place. 

Gold and silver cyanide. A severe reaction was produced in the eyes of all 
rabbits in which solutions of these metallic salts were used. A cloudy cornea 
developed in each instance, without discoloration. 

Potassium ferrocyanide and ferric chloride. A temporary blue-gray discolora- 
tion was produced in the area denuded of its epithelium. Within 24 hours, 
however, the blue stain had entirely disappeared. A gray opalescent membrane 
was present until epithelization occurred, and the cornea, in each instance, was 
cloudy. 

Of those metallic salts used in the present experiments, none produced a stain 
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of the normal intact cornea. Gold chloride in 2 per cent concentration produced 
a brown stain of the deep lamellae of the cornea when the epithelium had pre- 
viously been removed. Several additional experiments were performed using 2 
and 3 per cent gold chloride in the eyes of rabbits, and stains varying from gray 
to dark brown were produced. This confirms the work of Pischel (14) who also 
found that it was impossible to obtain a permanent black stain. The reactions 
were severe and the discolorations variable, and since there was no means of con- 
trolling the degree of coloration, no additional experiments were carried out using 
the metallic salts. 

TATTOOING OF EXPERIMENTAL CORNEAL SCARS USING INSOLUBLE PIGMENTS 

Gifford and Steinberg (18) used herpes virus, smallpox vaccine, and trichlora- 
cetic acid to produce corneal scars in rabbits. The herpes scars were unsatisfac- 
tory because of the severe prolonged reaction which ensued and which periodically 
flared up the latent herpetic process. Smallpox inoculations formed small, 
nonvascular scars. Trichloracetic acid produced permanent white scars when 
the undiluted solution was applied to the scarified cornea of the experimental 
rabbits. 

We have found that 10 per cent formalin when applied to the intact cornea of 
the albino rabbit uniformly will produce moderately dense, white, permanent, 
nonvascular scars. Into these formalin scars we injected various insoluble tattoo 
pigments, which, in turn, led to the injection of these same pigments in human 
corneal scars. 

The pigments used in these experiments were the same which were used in the 
cases to be reported. They were supplied by Fezandie and Sperrle, Inc., 205 
Fulton St., New York City. The pigments are insoluble, stable to heat and light, 
and essentially non-irritating when placed in the cornea or in the skin. 

White (Color Index 1254) is a titanium oxide. Barium sulphate may also be 
used. 

Black (Color Index 1311) is magnesium oxide. While this preparation is dark, 
it is not as black as “concentrated black” (Color Index 1308), which is lampblack. 
Blue (Color Index 1285) is cobaltous aluminate and is used for blending. 

Red (Color Index 1280) is mercuric sulphide. 

Orange (Color Index 1272) is cadmium sulphide. 

Yellow and Brown (Color Index 1267) are natural ferric hydrates. For other 
shades of yellow and brown, one may use the ochers, the metallic oxides, which 
van- from light yellow to brown and red. The color is controlled by the amounts 
of hematite and limonite present. The artificial red ochers are produced by heat- 
ing the natural yellow and brown ochers, thereby converting them to iron oxides. 

Instruments. The special tattoo needles (fig. 1) were supplied by the Edward 
Week Co., Brooklyn, N. Y. 

Corneal scars were produced in albino rabbits by instilling 10 per cent formalin 
into their eyes. Within 2 to 3 weeks, large, opaque, mature scars had formed. 
These scars were tattooed with the various pigments previously described, using 
first a single pigment. Since there was no demonstrable change in the appear- 
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Fig. 1. The special needles, Nos. 1, 2, and 3, were supplied by the Edward Week Com- 
pany, Brooklyn. They are invaluable also when implanting pigment in free skin grafts and 
flaps’and when attempting to conceal scars and other disfigurements. 

ance of the tattooed area even after several months, when a single pigment had 
been injected, we began to use combinations of different pigments to obtain 
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different shades and tones. These injections were made not only in the eye, but 
also in the skin of human volunteers, rabbits, guinea pigs, and dogs. We noted 
that one could not obtain the final desired color by mixing the pigments in the 
palette and then injecting them, but instead, it was first necessary to inject the 
approximate basic color. Then about a v, eek or 10 days after this basic color 
had been implanted, the shading and detail colors could be added to obtain the 
desired final color. 

Xo one has ever demonstrated lymphatics in the cornea. This may account 
for the fact that there is httle, if any, dispersion, diffusion, or change in the color 
of these pigments in the cornea. This is not true, however, when tattooing the 
human skin or that of rabbits, guinea pigs, or dogs. Black pigment may appear 
blue under the skin within several weeks. When attempting to assimilate a 
black beard, an unsightly blue smudge may result. This change from black to 
blue may be due, in part, to the yellow filter pigments in the skin Experiments 
are now being carried out to stud}- this phase of the problem. 

When sufficient experience in mixing colors and skill in injecting the pigments 
had been gained by tattooing comeal scars in experimental animals, our first 
clinical case was treated in the manner described in the following protocol. 

PRESENTATION OF CASES 

Case I A 10 year old white girl was admitted to the hospital April 9, 1945 Six years 
pre\ musly , the left ey e had been torn and punctured by a barb w hen she fell into a barbed 
w ire fence The laceration of the globe w as repaired at another hospital , and apparently a 
conjunctnal flap was used to repair the defect Although the details following the opera 
tion are obscure, the patient has had markedly reduced \ lsual acuit y in the injured ey e since 
the accident But of greater immediate importance to the patient was the external defor- 
mity of the ey e, which had been a constant source of embarrassment 

Examination of the eyes disclosed a normal eye with 20/20 xision on the right On the 
left side, there was a dense leukoma with marked x ascularization of the conjunctnal flap 
(figs 2A,3A). A post -traumatic cataract was present Vision was reduced to gross outline 
of objects at 2 feet Since the child w as ext remely self conscious of her deformity, and had 
been the subject of many unkind and harassing remarks by her playmates, tattooing was 
decided upon 

Insoluble tattoo pigment was injected into the corneal scar on three occasions — April 10, 
17, and 23, 1945 Ether xxas used as the anesthetic agent At the first operation, the basic 
brown color was inserted after the outlines of the ins and limbus were accurately deter- 
mined One week later, additional ins tone was added to cox er the areas of scar which did 
not contain pigment The third operation was performed 13 days after the first, and at this 
sitting, flecks of broxxn, orange, and red xxere inserted to accuratelj match the opposite ins 
The limbus was then shaded with blue gray pigment Except for photophobia following 
each procedure, the patient had no discomfort The child w as discharged 3 daj s follow ing 
the last injection 

Photographs (figs 2B,3B) taken one and one half y ears latershow no fading or dispersion 
of the pigment. The color is quite similar to that of the opposite eye There has been 
marked subjectixe improxement of xnsion and perhaps of exen greater importance, her 
inferiority complex, xxhich was pronounced before the operations, has disappeared 

Case II An 18 year old white girl xvas admitted to the hospital August 1G, 1945 At 3 
years of age, she receixed a penetrating wound of the right eye when she fell on an open 
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knife, which resulted in immediate and complete blindness in the injured eye. During the 
ensuing years, the patient became increasingly self-conscious of the disfigurement (figs.3C, 
4A, 4B). Hoping that a corneal transplant might be performed, she sought the advice of 
ophthalmologists in several large hospitals and clinics. She was told that there were only 
two procedures of choice — to wear a shell or to have the eye removed. Several shells were 


Fig. 2. A. A 10 year old girl with scarring in the conjunctival flap which had been used 
to repair a barbed wire laceration of the left eye G years previously. There was marked 
vascularization of the leukoma. Insoluble pigments were injected into the corneal scar 
on 3 occasions within a period of 2 weeks. 

B. Postoperative photograph taken one and one-half years later shows no dispersion or 
diffusion of the pigment. There has been marked improvement in vision. 


tried, but without success, for she experienced constant discomfort and excessive lacrimn- 
tion as soon as the shell was inserted. This may have been due to the calcareous deposits 
in the corneal scar. 

The left eye was normal in appearance, and vision was 20/15. There was no vision in the 
injured eye. Here there was a dense gear which involved most of the cornea, while the 
conjunctiva and sclera were clear (figs. 3C, 4A, B). Ocular movements were normal and 
coordinate. There was an esotropia of about 10 degrees. 





H I 


Fig. 3. A., B. Case I. A 10 \'ear old girl with a disfiguring scar of the left eye resulting 
from a barbed wire accident 6 years previously. Postoperative photographs were taken one 
and one-half years after injection of pigment. The postoperative darker skin color was 
due to sun-tan. 

C., D., E. Case II. An IS year old girl with a dense corneal scar resulting from a pene- 
trating knife wound of the right eye in infancy. Since the patient was not acceptable for a 
keratoplasty, insoluble pigment was injected. Postoperative photographs were taken one 
year later. 

F. t G., H., I- Case III. A 20 year old girl with a disfiguring deformity of the right eye 
resulting from a can opener injury incurred 3t about 3 years of age. Insoluble tattoo pig- 
ment was injected on 4 occasions which completely concealed a conspicuous and embarrass- 
ing deformity. 
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Insoluble tattoo pigment was injected into the corneal scar on four occasions at intervals 
of five to seven days, following which a recession of the internal rectus of about 4 mm. was 
performed by the ophthalmologists to correct theesotropia. The patient returned about 
one year later, and concentrated black was injected into the pupillary area (figs. 3D, E, 
40, D). 

Case III. A 20 year old white girl was admitted to the hospital May 13, 1946. When the 
patient was about 3 years old, a can opener was accidentally thrust into the right eye. Al- 




Fig. 4. A., B. An 18 year old girl with a dense leukoma resulting from a penetrating wound 
in infancy. She was not a candidate for a transplant operation. Shells could not be worn 
because of constant discomfort and excessive lacrimation. Pigment was injected into the 
corneal scar on 4 occasions at intervals of 5 to 7 days, following which a recession of the 
internal rectus was performed to correct the esotropia. 

C.,D. Postoperative photographs were taken more than a year following the original 
injection of pigment. 


though the exact sequence of events following the accident was not remembered, she thought 
that blindness in the injured eye did not occur until some years later. During high school 
and business college, the patient became increasingly conscious of her cosmetic deformity. 
Despite numerous attempts, whe was unable to obtain treatment of the condition. 

Examination of the left eye disclosed no abnormalities. On the right side, there was an 
extremely dense scar covering almost all of the cornea (figs. 3F, G, 5A, B). The surface of 
the scar was irregular and contained calcareous deposits. There was no vision in the 
injured eye. There was an exotropia of about 10 degrees. 

Insoluble tattoo pigment was injected into the right eye on 4 occasions at intervals of 5 
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or 6 dajs There was only slight and temporary discomfort in the injected eye, whereas an 
annoying photophobia occurred and persisted in the normal eye for about 2 weeks. Figs. 
3H, I, 5C, D show the final result. 

TECHNIQUE OF TATTOOING 

The operation may be carried out with either general or local anesthesia. The 
instrumentation for the operation is shown in fig. 6. A speculum is inserted on 
each side to visualize both eyes simultaneously. All instruments are sterilized 


Fig. 5 A , B A 20 year old girl received a can opener injury to the eye when she was 
about 3 years old, which resulted in blindness in the injured eye. The patient w as extremely 
conscious of the deformity, for a dense corneal scar covered almost all of the corneal area. 
Insoluble tattoo pigment was injected on 4 occasions at intervals of 5 or 6 days, with result 
shown in C, D. 

by boiling. The pigments are autoclaved and stored in stoppered Wassermann 
tubes. The eye to be injected is immobilized writh forceps which are placed at 
some distance from the limbus (fig. 8). These clamps are not released until the 
termination of the operation in order to prevent the pigment from entering the 
minute perforations of the conjunctiva. 

First stage. Planning (fig. 7A). The size of the pupil and iris is determined 
by careful measurement, with dividers, of these structures on the normal side. 
The basic color of the iris is obtained by mixing several dry pigments and adding 
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Insoluble tattoo pigment was injected into the corneal scar on four occasions at intervals 
of five to seven days, following which a recession of the internal rectus of about 4 mm. was 
performed by the ophthalmologists to correct theesotropia. The patient returned about 
one year later, and concentrated black was injected into the pupillary area (figs. 3D, E, 
4C,D). 

Case III. A 20 year old white girl was admitted to the hospital May 13, 1946. When the 
patient was about 3 years old, a can opener was accidentally thrust into the right eye. Al- 
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because of constant discomfort and excessive lacrimation. Pigment was injected into the 
corneal scar on 4 occasions at intervals of 5 to 7 days, following which a recession of the 
internal rectus was performed to correct the esotropia. 

C.,D. Postoperative photographs were taken more than a year following the original 
injection of pigment. 


though the exact sequence of events following the accident was not remembered, she thought 
that blindness in the injured eye did not occur until some years later. During high school 
and business college, the patient became increasingly conscious of her cosmetic deformity. 
Despite numerous attempts, who was unable to obtain treatment of the condition. 

Examination of the left eye disclosed no abnormalities. On the right side, there was an 
extremely dense scar covering almost all of the cornea (figs. 3F, G, 5A, B). The surface of 
the scar was irregular and contained calcareous deposits. There was no vision in the 
injured eye. There was an exotropia of about 10 degrees. 

Insoluble tattoo pigment was injected into the right eye on 4 occasions at intervals of 5 


TATTOOING OF CORNELL SCARS WITH INSOLUBLE PIGAfENTS 55 

their comfort they are placed in a darkened room. Although there is some injec- 
tion of the eye, which lasts for about one week, discomfort is usually not present 
after the first or second day. 
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Fig. 7. Corneal scars are of infinite variety , form, and contour. Since eyes possess many 
colors, shades, and tones, an outline for tattooing the cornea, which is applicable in all 
cases, is presented 

A. Planning. The size of the pupil and iris are accurately determined. The pigments 
are mi\ed to obtain the primary basic color. 

B. Outlining. The periphery of the cornea and pupil are injected with the basic color 
U. i omng Iris and pupil tone are added by tattooing from the periphery toward the 

center to obtain the effect of normal stnation of the iris The pupil is stippled solid black 
D. In the second operation, additional iris and pupillary tone are added until no areas of 
scar are viable. 

Several additional operations may be necessary to produce the desired final result 
lhe iris is flecked with red, orange, blue, green, bronn, or yellow to accurately match the 
normal eye. The diffused effect of the limbus is produced by injecting the periphery of the 
ins with blue pigment to u hich black has been added The light zone surrounding the pupil 
is produced by injecting a contrasting light pigment. 


Second stage (fig. 7D). Although we always attempt to make the iris homo 
genous at the first sitting, we have never been able to accomplish this end. This 
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saline until the consistency of a thin paste is obtained. A small amount of the 
mixed pigment is then spread thinly on the gloved finger and compared with the 
color of the iris on the normal side. This basic color should be slightly darker 
than the normal iris. Then using a No. 1 or No. 2 tattoo needle (fig 1), the 
periphery of the cornea and limbus to be tattooed is outlined with the basic color 
pigment (fig. 7B). Meticulous care should be exercised in defining this border. 
The same procedure is performed to outline the pupillary margin. It is impor- 
tant to insert the needle at an angle of 45 to 60 degrees (fig. 8) so that a line of 
pigment rather than a tiny spot in or beneath the epithelium will be produced. 


I ^ f — ^ r*} 


Fig 6 Armamentarium for tattooing the eye All instruments and materials are 
sterilized A Saline solution B Irrigating bulb C Medicine dropper D Porce- 
lain palette E Pigments F Applicators G Ophthalmic ointment H Torpedo 
cotton wisps I Special tattoo needles J Specula K Spatulae and curette L 
Grasphing forceps 

Iris toning is then added (fig. 7 C) using a No. 3 tattoo needle. To obtain the 
effect of striation, the pigment is implanted in a radial fashion beginning at the 
periphery of the cornea and injecting toward the pupillary margin. Care should 
be taken to avoid entering the anterior chamber. Oblique stippling should be 
continued until the scarred area is homogenous in color. Black or concentrated 
black pigment may then be injected into the pupillary area or deferred until the 
second stage. The eye is flushed with saline, wiped dry with wisps of cotton or 
applicators, and either boric or penicillin ophthalmic ointment is placed in the 
eye before the retractors and speculum are released. 

Following the first operation, patients may complain of photophobia. For 
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unless there is some serviceable vision. To the individual, however, a comeal 
scar may be the primary object of concern, though no vision exists, regardless of 
whether the deformity is congenital or the result of injury or disease. In the 
business or social world, the person with an unsightly abnormality may be 
seriously handicapped and he may consequently develop somatic and psychic 
disturbances attributable to its presence. In many instances, these visible and 
conspicuous nonconformities are more harassing than congenital or acquired de- 
fects in other parts of the body. It is true that many individuals quite readily 
compensate for physical or physiological impairments, but in the case of ocular 
disfigurement, there is no mechanism that will shield a defensive individual from 
a continued attack upon his self-esteem, for his inner security is assailed each 
time he looks into a mirror. The unfortunates, children or adults, should, there- 
fore, be given an opportunity to have this barrier removed, even though vision 
cannot be restored and life is not endangered by the affliction. They should not 
be encouraged to endure the misery and abuse to which they are predestined ; for 
no one knows the indelible mental effects produced on the afflicted. The need 
for plastic or ophthalmologic surgery for the correction of the deformity and the 
elimination of the handicap and the possible mental sequelae is, therefore, 
evident. 

In recent years, keratoplasty has attracted much popular interest and as a 
result many blind persons have sought a transplant operation in the hope that 
their sight could be restored. Many, however, have been disappointed because 
numerous instances of blindness are due to causes other than opaque cornea. 
Among the types of corneal opacities covering the pupillary' area, some are sus- 
ceptible to treatment by corneal transplantation, which gives the best results as 
far as improvement of vision is concerned. Other opacities are unfavorable for 
keratoplasty because of excessive density of the scar or pronounced superficial 
vascularization, which would render the transplant nebulous or opaque. 

Most eye surgeons agree that an individual basically blind from a complete 
corneal opacity', whether superficial or deep, is entitled to the benefit of a corneal 
graft. However, Knapp feels that as long as there is a small area of reasonably 
clear cornea present in the interpalpebral fissure, the operation of choice is not 
keratoplasty, but rather, corneal tattooing, followed by r optical iridectomy'. A 
comeal leukoma or macula over the pupillary' area may' give rise to diffusion of 
light within the eye. The scar may thus act as a frosted glass in front of the 
normal ey r e. In the place of the normal refraction of the light ray's on to the 
macula of the retina, there is widespread dispersion of the rays at all angles. 
This phenomenon produces blurred images and diminishes visual acuity. This 
reduced vision varies with the density' of the scar. Knapp (15) has stated that 
if the opacity' could be converted from one which transmits dispersing pencils of 
light throughout the eyeball, to one which would absorb the light rays, the dis- 
turbing element in the production of good vision would be eliminated. By 
tattooing a central comeal opacity encroaching upon the pupillary area, but not 
completely occluding it, one creates a condition comparable to a contracted pupil. 
Increased light may' result, since some of the annoying peripheral ray's are ob- 
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is not due to fading, but rather, to an insufficient number of minute injections 
made at the first operation. In the second operation, additional iris and pupil 
tone are added, so that no areas remain which do not contain pigment. The 
reaction following this operation is usually not as marked as that following the 
first operation, and in many instances, the injection of the operated eye has sub- 
sided within several days. 

Final stages (fig. 7E). If the operator is satisfied that the basic iris color is 
well matched with the opposite eye and that there are no areas of untattooed scar 
visible, the iris is then flecked with orange, yellow, dark brown, blue, or green to 
match the normal side. The limbus or the periphery of the iris should not be a 
sharp line, but rather a diffused one. This blue-gray effect is produced by tattoo- 
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Fig. 8 A A speculum should be inserted on each side to visualize both eyes simultan- 
eously. The eye to be operated upon is immobilized with grasping forceps placed at con- 
siderable distance from the limbus After applying these clamps, they should not be re- 
leased until the termination of the procedure in order to prevent pigment from being washed 
into the holes in the conjunctiva 

B. The tattoo needles should be held at an angle of 45 to 60 degrees so that an oblique line 
of pigment will result. 


ing the periphery with blue pigment to which black has been added. In many 
instances, a light zone of pigmentation surrounds the pupillary area. This effect 
can be achieved by injecting the rim of the pupil with a light pigment. 

DISCUSSION 

Though tattooing the eye does not have the importance of those operations 
which preserve or completely restore vision, it may confer a great benefit upon 
patients by helping to conceal a marked or even embarrassing deformity. Since 
the sequelae of injury or disease to the eyes are so disfiguring, the plastic surgeon 
or ophthalmologist may be called upon to improve the appearance of the part that 
remains. To many physicians, the eye may be an uninteresting part of the body, 
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structed. Instead of developing spherical aberration, with consequent reduced 
visual acuity, these rays are absorbed. 

Corneal opacities may interfere with vision by r inducing astigmatism, the 
degree of which is dependent upon the extent, depth, and density of the opacity. 
It is felt that tattooing may be beneficial in a central, localized cataract where 
the opacity covers the pupillary area. The diffusion of light, with its consequent 
loss of vision, may be abolished after the injection of insoluble pigment. Spanyol 
(16) reported a case in which vision improved from 5/30 to 5/15 after staining a 
leukoma which extended over the pupil and part of the iris. Csapody (17) re- 
ported a case in which vision increased from counting fingers at one meter to 1/10. 

CONCLUSIONS 

Though not having the importance of those capital operations, such as kera- 
toplasty, which restore vision in selected cases, tattooing of corneal scars may 
confer marked benefit upon those patients v’ho are not acceptable for the trans- 
plant operation. Tattooing may improve visual acuity by reducing the area of 
an abnormal cornea through which dispersing pencils of light pass in order to 
obstruct or absorb the annoying peripheral rays. The tattooed surface will also 
absorb the troublesome intra-ocular pencils of light by reducing the size of the 
transparent pupillary area. Even though the eye may be blind, tattooing will 
conceal a conspicuous deformity which may have been most harassing and the 
cause of somatic and psychic disturbances. These unfortunates should not be 
encouraged to endure the abuse and misery to which they are predestined. 

Attempts to stain the cornea of experimental animals with certain metallic 
salts were unsuccessful. 

The method of permanent pigment injection of corneal scars is described. 
Three cases are presented. 

The authors are indebted to Miss Frances Powe for her assistance in the 
experiments and the preparation of the manuscript. 
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Fig. 2. Authors Case 

(1) Diagrammatic sketch of operative procedure. The externa] ligament was cut through 
the skin incision at the outeT canthus allowing the lid to be advanced nasaivrard . 

(2) The dotted lines should be extended further to show the entire freshened edge. 

(3) Elevation at the apex of the defect pulled the lid to the nasal side and corrected the 
outward rotation. 

(4) Incisions closed with fine silk. The conjunctiva was sutured separately. The small 
triangle is the site of the conjunctival adhesion and was not closed. 
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Fig. 3. Authors Case Post Operative 

Immediate post operative result. Note the small fistula in the inner corner of the 
left eye. 
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COLOBOMA OF THE EYELIDS 1 


WILLIAM S. KISKADDEN, M.D. and MAR W. McGREGOR, MR. 

Los Angeles, California 

It is fortunate that the incidence of congenital coloboma of the upper eyelids 
is relatively rare. The surgical treatment is not always easy and the results, if 
surgery is inadequate, may result in corneal scarring and impaired vision. More- 
over, delay in surgical correction is dangerous since treatment to prevent corneal 





Fig. 1. Authors Case Preoperative 

The tiny island of tissue depicted in figure 2 can be faintly made out in the inner canthus 
of the left eye. Note the complete relaxation of the right lid. 

ulceration in the young infant will often prove inadequate and surgery become 
not a matter of cosmetic improvement but one of functional and early necessity. 

The following case report illustrates the failure of temporizing treatment and 
the necessity of early reconstruction of an adequate covering for the delicate 
cornea. 

D. H., one of unidentical twins, age one week., was referred to me by Com. G. B. Grey of 
Corona Naval Hospital. Family and genetic history of negative value. The defects of 

1 Presented at the meeting of the American Association of Plastic Surgeons, Toronto, 
June 4, 1946. 
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Fig. 6 Method of F\lchi 

(1) The defect has been con\ erted into a “ v” or tnangle 

(2) Incision made through the full thickness of the upper ejelid extending from the ex- 
ternal canthus upward and temporalward, external canthal ligament cut as indicated by the 
dotted line. 

(3) Flap of eyelid moved to the nasal side and original defect closed Flap outlined and 
elevated on temporal side of eye 

(4) Temporal flap moved nasalu ard and secondary defect closed Small triangular de- 
fect remaining closed b> free graft 




Fig. 7 Method of Wicherkiewicz 


(1) Defect is converted into a * c v” or triangle A “v” shaped flap is outlined on the 
lower lid. 

(2) Conjunctiva, muscles and tarsal plate ha\ e been approximated. The flap has been 
elevated from the lower lid and reflected don nward The bed from which the flap was 
elevated has been closed. 

(3) Flap is attached to the upper lid Ej elids ha\ e been sutured together. 

(4) Flap detached. Eyelids remain sutured together Area from which the flap was 
removed closed. 
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the eyes are shown in fig. 1. However, the picture does not delineate the small islands of 
skin and conjunctiva that occupied a small comer of the upper inner canthus. These 
islands measured not more than J' in diameter, but they proved invaluable in the recon- 
struction (fig. 2). In addition there is a fine filmy attachment of conjunctival tissue ex- 
tending from the proximal edge of the defect to the eyeball of each eye. This adhesion was 
not cut at the time of the plastic correction, and as a result, two small holes or fistula of the 
lids were formed as shown in fig. 3. These fistula have given no trouble and correction has 
been postponed. At the time of the first examination, we were anxious to study the various 
methods of repair and referred the family to Dr. J. Lordan who instituted treatment con- 
sisting of frequent boric irrigations and application of boric ointment to the eyes. Mo 
ulcerations were present at this early date, but gradually over a period of two months there 
developed some corneal ulceration of both eyes. This occurred despite the intelligent care 
of the mother, a former nurse. It was decided at this point that surgery was imperative, 
and at approximately the age of 2} months the procedure shown in fig. 2 was carried out. 
The immediate postoperative results are shown in figs. 3 and 4, and a later picture, fig. 5, 
taken at the age of about two years depicts the late results. The slight comeal scarring 
present at the time of the first operation has largely absorbed, and we believe will have little 
permanent effect. 
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(1) The defect has been converted into a rectangle. 

(2) Flap is elevated from the lid above the defect. 

(3) The flap is turned down, and sutured into position. 

(4) A full thickness free graft from the opposite upper lid is sutured over the rawjarea. 





Fig. 9. Method of Hughes 


(1) The defect has been converted into a rectangle. 

(2) Incision made on the inside of the lid, temporal side of the defect, through the con- 

junctiva and tarsus. Section of tarsus with attached levator muscle moved nasalward and 
attached to the lower lid. , t 

(3) Tarsus and levator sutured to edges ol detect. 

(4) Free full thickness skin graft from other upper lid covering the defect. Eyelids 
sutured together. 
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Figs 1-3 
Fig 1 

(a) The nasal tip is dev lated to one side in the sev ere tv pe of cartilage deformit\ due to 
fracture and/or dislocation of the lower part of the nasal septum 

(b) The mfenormargin of the quadrilateral cartilage protrudes into one nostril Dotted 
line shows the line of incision Thisisusuallv made at tne mucocutaneous junction Care- 
ful sharp dissection is required to expose the cartilage at this point because of firmlv at- 
tached fibrous bands at the lower margin of the septum The mucopenchondnumllis 
elevated on the side of the convexitv although the incision in the columella is made on the 
side opposite the convexity 


Fig. 2a 

Separation of the mucopenchondnum from the cartilage is first made with a sharp sub- 
mucous elev ator When a freelj separating area is reached, a more blunt elev ator is used 
for greater safetv and ease It is essential that the mucopenchondnum be ele\ ated to the 
highest and lowest extremes The superior elevation must extend to a point where the 
elevator can be seen moving freelv beneath the na^al shin from the distal end of the nasal 
bones to the tip of the nose Likewise, the mucopenchondnum must be elev ated infenorh 
to its attachment with the vomer Here there are frequentlv fibrous attachments requiring 
sharp dissection When this has been accomplished, the mucopenosteum of the vomer is 
elev ated as far as is necessary or immediatelv visible This raucopenchondnal separation 
is usually carried posteriori} to the angle of deflection 

Fig 2b 

A * 15 Bard Parker knife or a small sharp nght angled knife is then used to incise the 
cartilage at the angle of deflection from the ridge of the nose to the v omer Care should be 
used to be certain that the mucous membrane on the opposite side is not incised It is 
usual!} safer to incise part wav through the cartilage and complete this step with a sharp 
elevator 

Fig 3 

If the angle of deflection is sharp, it is sometimes necessarv to remove a vertical strip 
of cartilage just anterior to the angle of deflection to provide better access to the mucopen- 
chondnum on the side opposite the angle of deflection This also permits greater access to 
an} existing posterior deformit} 

hundred and eleven cases since it was first introduced by Metzenbaum. The 
results have been uniformly good Throughout the years a few refinements have 
been added to the ongmally described technic but the basic principle remains 
unchanged: namely — restoration of normal function and appearance by the use 
of the material present. 

The technique used is briefly outlined in the legend accompanying the draw- 
ings. 



RECONSTRUCTION OF THE NASAL SEPTUM 1 


\V. H. STEFFEXSEX, M.D. 

Grand Rapids, Mich. 

The subject of this paper might be considered a strictly rhinological problem. 
The reconstructive surgeon, however, is more frequently consulted about the 
problem of correcting a nasal septum deformity associated with an external nasal 
deformity than is the rhinologist. The two deformities should be approached 
with a comprehensive plan aimed toward functional as well as cosmetic restor- 
ation. Most rhinologists, by virtue of their training, give thought only to the 
correction of the nasal airway by means of a too complete submucous resection 
or -one of its minor modifications. The problem, therefore, belongs in the field 
of reconstructive surgery, provided that a few basic principles of rhinology are 
followed. 

Septum deformities are innumerable in type and severity. Only those in- 
volving the anterior inferior margin of the septum and this type of deformity 
combined with an external nasal deformity will receive principal consideration 
in this discussion. 

The methods of correction of the anterior inferior margin of the septum are: 

(1) Submucous resection. 

(2) Resection of the displaced cartilage and replacement by transplanted 
cartilage support — either hyaline cartilage from another part of the body or by 
utilization of the resected septal cartilage as a free graft as advocated recently by 
Peer (1). 

(3) Septum reconstruction as was originally outlined by Metzenbaum (2) 
(3) in 1929. 

Septum reconstruction has gained little popularity in spite of modification of 
the original procedure advocated by Maliniac (4), Seltzer (5), and others. This 
is perhaps because Metzenbaum’s original publication on the subject of “recon- 
struction of the displaced lower end of the septal cartilage” made it appear like 
a very formidable procedure. 

Since the material is present in most anterior and inferior septal deformities to 
restore it to normal position and likewise have it render satisfactory support, 
it seems unvise to fail to utilize such a method of obtaining a positive result when 
it can be rather easily accomplished. 

It is rarely necessary to remove the septal cartilage completely and replace it 
as a free graft or utilize cartilage from elsewhere in the body for support of the 
columella and tip. 

Injudicious use of a submucous resection is only to be condemned and is a grave 
surgical error. 

The author and his preceptor have reconstructed the nasal septum in three 

1 Presented at the Fifteenth Annual Meeting of the American Society of Plastic and Re- 
constructive Surgery, Kansas City, Mo., November 15, 1916. 
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Fig. 11 

A. Preoperativc B. Postoperative C. P reoperative D. Postoperative 
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Figs. 4-10 

Fig. 4 

A ft 15 Bard Parker knife is then used to incise through the cartilage along its inferior 
margin. At this point, or perhaps later in the procedure, it may be necessary to remove# 
strip of cartilage from the inferior margin at its articulation with the vomer. The necessity 
for doing this depends upon the amount of cartilage present, the height of the vomer ridge 
upon which it will eventually rest and whether it is necessary to elevate the cartilaginous 
bridge of the nose. 

Fig. 5 

If there is any curvature of the anterior piece of cartilage this curvature can be corrected 
by “lobster tailing” or cross-hatching the cartilage with a right angle knife. The incisions 
must always be through to the mucoperichondrium of the opposite side and be complete 
from above downward in order to eliminate any tendency of the cartilage to spring to former 
position. 

Fig. 6 

The anterior block of quadrilateral cartilage must now lie in the midline position — with- 
out traction or tendency to spring into its former position. This requirement is most essential 
fora successful end result. If there is any tendency for the cartilage to spring to its former 
position, all points of attachment which were assumed severed should be rechecked. It is 
necessary occasionally to sever the attachment of the medial crus of the tip cartilage and 
the triangular cartilage from the septum, just as is done in a revision of the tip cartilages, 
using either straight scissors or a scalpel. 

Fig. 7 

Any deformity of the septum posterior to the freed anterior cartilage can now be resected, 
leaving the vomer undisturbed. 

Fig. 8 

The vomer has frequently been fractured to an angulated position. It is desirable to 
utilize the vomer as a support upon which to rest the anterior piece of cartilage. Where 
feasible, the vomer is fractured and rotated to the midline position. It must remain here 
without tendency to return to its former location. It is usually necessary to elevate the 
periosteum from one side only. It can often be fractured into midline position by the pres- 
sure created by opening a long blade nasal speculum. Any type of long bladed blunt forceps 
can be used extra-mucosally if necessary. Spurs, sharp angles, etc. on the vomer are 
handled as indicated. 
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EECOXSTBCCTIOX OF NASAL SEFTTM 


Reconstruction of the nasal septum can be performed together with an oper- 
ation for reshaping the nasal framework. It has been our custom to use the 
combined procedure when there is not a full length septum deformity present. 
When the latter exists, we elect to correct the septum deformity first and then 
penorm the external nasal surgery at a later date. 

When a full length septum deformity exists and the anterior inferior margin 
of the septum has been displaced, the front portion of the septum is reconstructed 
and the deformity in the posterior two-thirds of the nose is resected in the clas- 
sical manner. 

Reconstruction of the nasal septum permits the correction of any type of 
septum deformity on a child at any age. The old adage, “Wait until the nose 
has attained maximum growth,” is a statement not supported by our experience. 

The criteria of an operation which will assure a satisfactory end result are: 

(1) The reconstructed cartilage must rest in the midline position without the 
slightest tendency toward deviation to either side. 

(2) The tip of the nose must therefore be in the midline position. 

(3) The ridge of the nose must not be lowered. (Occasionally it can be raised 
if necessary.) 

(4) The nostrils must be symmetrical. 

(5) The nasal airway must be re-established equally on both sides. 
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Reconstruction of the nasal septum can be performed together with an oper- 
ation for reshaping the nasal framework. It has been our custom to use the 
combined procedure when there is not a full length septum deformity present. 
When the latter exists, we elect to correct the septum deformity first and then 
perform the external nasal surgery at a later date. 

When a full length septum deformity exists and the anterior inferior margin 
of the septum has been displaced, the front portion of the septum is reconstructed 
and the deformity in the posterior two-thirds of the nose is resected in the clas- 
sical manner. 

Reconstruction of the nasal septum permits the correction of any type of 
septum deformity on a child at any age. The old adage, “Wait until the nose 
has attained maximum growth,” is a statement not supported by our experience. 
The criteria of an operation which will assure a satisfactory end result are: 

(1) The reconstructed cartilage must rest in the midline position without the 
slightest tendency toward deviation to either side. 

(2) The tip of the nose must therefore be in the midline position. 

(3) The ridge of the nose must not be lowered. (Occasionally it can be raised 
if necessary.) 

(4) The nostrils must be symmetrical. 

(5) The nasal airway must be re-established equally on both sides. 

REFERENCES 

(1) Peer, L. A.: Arch. Otolaryng., 42: 3S4 (Nov.-Dee.) 1945. 

(2) Metzenbaum, M.: Arch. Otolaryng., 9: 2S2 (March) 1929- 

(3) Metzenbaum, M.: Arch. Otolaryng., 24: 7S (July) 1936. 

(4) Mauniac, J. w.: Arch. Otolaryng., 42: 131 (August) 1945. 

(5) Seltzer, A. P.: Arch. Otolaryng-, 40 : 433 (Dec.) 1944. 





r6le of platysma muscle in torticollis deformity 


73 


the head away from the affected side the lateral fibers of the platysma stood out 
under the skin; this was not so when applied to the unaffected side. The shorten- 
ing of the platysma muscle prevents the early correction of the deformity and is 
a causative factor in the facial asymmetry, which is but natural when we con- 
sider that the platysma muscle arises from the fascia covering the upper part, of 
the pectoral and the deltoid muscles, the fibers proceeding upward and inward 
along the side of the neck. The anterior fibers interlace with the fibers of the 
opposite side; the posterior fibers pass over the mandible, some of them being 
attached to the bone, others pass on to be inserted into the skin and subcutaneous 
tissue of the lower part of the face, and many of these blend with the muscles 
about the angle and lower part of the mouth. Some fibers can be traced. to the 
zygomatic muscles or to the margin of the orbicularis oris. 

Unless due attention is given this muscle with its vast insertion into the 
structures of the face, postoperative immobilization and after treatment will be 
greatly prolonged. The flattening of the face, which is more noticeable after 
tenotomy of the stemomastoid muscle, persists, unless its causative factor is 
removed. 

It was evident if the platysma played such an important part in the causation 
in the deformity, that in order to properly correct it some additional measures 
would have to be undertaken dealing directly with the platysma in addition to 
the operative procedures on the stemomastoid muscle itself. Consequently, we 
devised the following procedure which we have practiced since 1913: 

A one to one and one-half inch incision is made above the clavicle and in line 
Rath the stemomastoid muscle and between its sternal and clavicular origins. 
The sternal portion of the muscle is hooked up with an aneurium needle and is 
clamped with a hemostat. A one-half to three-fourths inch cross-section is 
removed. This is also carried out on the clavicular portion of the tendon. 
Originally we slit the sheath before removing the tendon tissue and then cut the 
sheath transversely without- removing a section of it. This we find unnecessary 
as the tendon unites without the aid of its sheath. All contracted bands of 
fascia are severed. 

We now come to the important feature of the operation. An assistant is 
instructed to pull down upon the arm of the affected side while the anesthetist 
forces the head in the opposite direction. In very severe cases the lateral fibers 
of the platysma are cut transversely to the extent of about one inch. Generally 
it is sufficient to relieve this tension by freeing the muscle along its external 
border from the skin by blunt dissection. Either severing of the muscle or free- 
ing it from the skin is done through the original skin incision, but care must be 
taken to avoid damaging the external jugular vein, which normally is beneath 
the platysma, descending in a line from the angle of the jaw to the middle of the 
clavicle but which is occasionally superficial to the platysma, through part of its 
course, making it advisable to locate the vein before beginning the dissection. 

Following closure of the wound, a dressing is applied with care in order that 
the desired end be attained, namely that of holding the head in an over corrected 
position until the stitches are removed at the end of eight or ten days. 



THE ROLE OF THE PLATYSMA MUSCLE IN TORTICOLLIS 

DEFORMITY 1 

A. r». LaFERTE, m.d. 

Detroit , Michigan 

In our eai ly endeavors to eliminate the plaster dressing following the operation 
oi tie collection of torticollis, we were impressed by the contraction oi the 
p a ysma muscle of the affected side when put under tension, and we were able 
o emonstrate that proper attention to this condition facilitated the correction 
of the deformity without rigid fixation of the head following operation. 

OPERATIVE TREATMENT 

The operation generally practiced is the division of the affected stemomastoid 
muse e eit er at its origins or insertion, the head is placed in over correction and 
a p aster-of- aris cast is applied. The cast is left on from two to six months or 
is remove at the end of ten or fourteen days and some form of brace or collar 
is applied which in turn remains on for some months. 

he application of a plaster cast which includes the head, with the patient 
un ei an anesthetic, is a rather difficult task, as the anesthetist with his necessary 
equipment interferes with the work. If the anesthetic be discontiued prior 

0 le application of the cast the patient probably becomes nauseated and the 
vomitus gets into the cast leaving a permanently ill-smelling dressing. It is also 

' r CU ^a° eG ^ ^° 0< ^ anc ^ °^ er objects from finding their way under the cast, 
in order to overcome these unpleasant features and to eliminate the use of any 
fixation material, a new operation was devised. 

Our fijst attempts at discarding the plaster and braces were not very suc- 
cessful because, having severed the tendon through an incision above and 
^. al f , c * e oriole, we found on attempting to manipulate the head on the 
mg or ent postoperative day, that the line of tension was at a right angle 
0 16 J n oision, and because of subcutaneous adhesions the procedure was 

rendered painful and consequently inefficient. This difficulty was overcome by 
making a one to one and a half inch vertical incision above the clavicle and be- 
tween the two origins of the stemomastoid muscle. The line of tension now being 

^ 6 we Avere a ^ e give painless, passive movements on 

the eighth ot tenth day, and also in using the vertical incision, not only did we 
lessen the tension but we believe that there will be less tendency to keloid for- 
mation resulting from the irritation of the exercises. Our next difficulty arose 
at about the end of the third week, at which time there was a tendency to re- 
currence of the faulty position and the movements were restricted and painful. 
This u e attributed to the too early union of the severed ends of the tendons. 
It was also at this time that we noticed that while pulling on the arm and forcing 

1 From the Department of Orthopedic Surgery, Wayne University College of Medicine, 
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Fig. 2. Second Pvd 






Fig. 3. Third Pnd 
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The dressing is applied as follows: The patient is moved over the head of the 
table so that we can bandage around the upper trunk without difficulty. The 
head is held in the fully overcorrected position and an ordinary abdominal cotton 
pad covered with gauze, measuring approximately 9 X 12 inches, is placed over 
the upper portion of the chest and the side of the face as shown in figure 1. 
Next a pad of the same size is rolled and placed transversely to the first in such a 
position that it passes under the chin, thus holding the chin up from the shoulder 
of the affected side, as shown in figure 2. A third pad (fig. 3), is placed in the 
same position as pad number one. This serves to hold pad number two in place. 



Fig. 1. First Pad 


A fourth pad is rolled and placed on the back of the head, neck and shoulders in 
a line with the body, in such a way that, were the head to attempt to return to the 
faulty position, it would be necessary for it to roll over this pad. In other words, 
the pad acts as a wedge between the patient’s head and the bed. This is shown 
in figure 4. A plentiful three inch gauze or flannel bandage is applied to hold 
the pads in place (fig. 5), and the patient is returned to bed to remain until the 
stitches are removed, when all dressings are discarded. 

Exercises are now given for five minutes, twice each day. This is done in order 
to prevent the formation of adhesions and also to demonstrate to the patient 
that he now has full range of movement of the head. The exercises are at 
first passive, then active and passive. However, in spite of this, wc have noticed 
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in the older patients that there is a tendency for them to assume the previous 
faulty position of the head, and it occurred to us that possibly they assumed this 
old position of the head in order to better focus the eyes, and that there was 
necessary a certain period of time to elapse before the ocular muscles readjusted 
themselves to the normal position of the head. We discussed this with one of 
our ophthalmological friends and he offers this as a possible explanation. 

Among the factors to be considered after the operation for wry neck which may 
be slow in straightening, are the habits developed by the eye muscles during 
the period of head tilting. Head tilting is a symptom produced by difficulties 
of eye muscles as well as of muscles of the neck. It has happened that neck 
muscles have been operated on when the trouble was with the eye muscles. If 



Fig 6 Right Torticollis, before Opervtiov 

the head is turned as in wry neck the eyes cannot look straight ahead, with the 
visual axis of each eye parallel, without marked tension on the eye muscles. 

A diplopia or double-vision is produced. This cannot be borne well com- 
fortably. It becomes a habit of the eyes under such circumstances for one eye 
to suppress. That is, the individual will put out of his consciousness all mental 
perception from one eye. If, therefore, he really sees with only one eye there 
will be no double-vision and he will be comfortable. 

Now if it happens that before the operation for wry neck, that neither eye has 
suppressed and that the patient by muscle effort has established a new and com- 
fortable, though, abnormal alignment of the muscles to suit the position of 
head tilt, this abnormal, comfortable muscle balance will be disturbed when the 
neck muscles are operated on and the head is placed back in normal position. 
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The cure may be worse than the disease. At least, under the circumstances 
the patient should not be urged too much to straighten his head up. He may 
gradually make a perfect adjustment, but give him time. If he does not respond 
in reasonable time an opthalmologist, who is thoroughly familiar with treatment 
of muscle eye defects should be consulted. Through orthoptic exercises much 
more rapid adjustment may be made. Cases in older people of years standing 
may require the wearing of prisms after operation for wry neck or may even re- 
quire operation of the eye muscles. 

SUMMARY 

Torticollis is a very disfiguring deformity. Many types of operations have 
been devised for correction of the congenital type and it is the congenital type 
with which this paper is primarily interested. The importance of the platysma 
and the part it plays in the deformity has been neglected, we think. The opera- 
tion which has been suggested takes into consideration the part the platysma 
plays in the deformity. "We have described a vertical type of incision of the 
stemomastoid attachments which we think obviates some of the difficulties of 
the hormonal incision. It is suggested, also, that the removal of a section of the 
tendon of the sternocleidomastoid muscle aids in the correction of the deformity. 
The use of cotton pads in the postoperative dressing, thereby eliminating the 
more cumbersome and somewhat objectionable plaster dressing, adds consider- 
ably to the comfort of the patient and it has been found possible that by carrying 
out the procedures as suggested in this type of operation, complete elimination of 
all fixation and supportive dressings may be done at the end of eight to ten days 
when active and passive movements of the neck are instituted. 

We have also called attention to the importance of giving due consideration 
to the eyes and their readjustments following the correction of the deformity' of 
torticollis and the return of the head to the normal position. 
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I ' m . 7. Right Torticollis, Five Months after Operation 



Fiq. 8. Right Torticollis, Five Months after Operation 

Therefore, the patient may have to hold the head in the old position in order t< 
have the eyes comfortable. Otherwise, there may be headaches, diplopia 
and possibly nausea. 
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out the procedures as suggested in this type of operation, complete elimination of 
all fixation and supportive dressings may be done at the end of eight to ten days 
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Tli-. 7. Right Torticollis, Five Months after Operation 



Fig. 8. Right Torticollis, Five Months after Operation 

Therefore, the patient may have to hold the head in the old position in order to 
have the eyes comfortable. Otherwise, there may be headaches, diplopia, 
and possibly nausea. 
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November 2$:h, the skin tube was irrigated with a mild antiseptic solution and was found 
to be patulous throughout its length. Care W3S taken that the healing wound should 
not become wet by the urine from the nearby ureteral sinus. Some difficulty was encoun- 
tered in keeping it dry but it has remained healed throughout its length. 

The delays between operations were due chiefly to illnesses of other members of the 
patient's family and to other uncontrollable circumstances. The length of the tube became 
somewhat shorter because of the long period of waiting and also because of inability to keep 
the urine away from the upper end throughout the waiting period. Therefore, on January 
27, 151*4, the tube was lengthened to beyond the mi dime below and to within one and one-half 
inches of the ureteral stoma above. The incisions were made just within the previous scars. 
It was necessary to cross an old perpendicular scar line, at the lower end near the median 
line. This did not interfere with healing or with the formation of the tube. There was 
delay again due to sickness in the patient’s family. 

On June 19, 19*5, Dr. T. G. McDougall made a pylogram through the ureterostomy 
sir. us. It “showed what appears to be a ureterostomy with no kink in the ureter but dilata- 
tion at least one plus of the renal pelvis.” 

August 16, 1945, under spinal anaesthesia. Dr. McDougall and I implanted the lower 
end of the skin tube into the bladder. The wound healed nicely and subsequently fluid 
was passed easily through the tube into the bladder from which it was voided. 

On September 11, 1945, twenty-six days after the implantation, cystoscopy by Dr. 
McDougall “showed a slight partially inflammatory reaction about the implanted tube and 
while a definite bud is not seen in the bladder, there is a lip of epithelial tissue, probably 
lying on the upper margin of the ostium. This area is clean and fluid can be seen coming 
through the ostium. An attempt was made to pass a catheter from the upper opening 
into the bladder, but this met an obstruction in the lower end of the tube, . . . No attempt 
was made to pass a catheter retrograde.” 

October 26. The patient has been unable to get water through the tube for several days. 
I was unable to get any through. A long cotton tipped silver probe removed a small ball 
of epithelial cells and a few days later dislodged some dark metallic substance, probably 
precipitated permanganate solution which had been used as irrigating fiuid. Several days 
later, November9, fluid passed freely through the tube to the bladder and the patient voided 
a smal l mass, a dark flakey metallic substance j inch long by ^ inch wide and very thin. 
On December 5th fiuid passed freely. 

December 10, 1945, the upper end of the tube was connected to the ureterostomy opening 
also under local anaesthetic. On the second post -operative day four ounces of urine en- 
tered the bladder while the kidney catheter was yet in place and the patient voided twice 
the following day. On the fourth day the catheter was removed. Since then urine has 
entered the bladder as fast as 1103 cc. in twenty-four hours. 


It is impossible to give conclusions at tbis time but certain reports can be made 
including the details of the operative procedures. Delays were encountered and 
difficulties were met winch experience has shown may be obviated. That 
anastomosis of the ureter to the urinary bladder by means of a skin tube and its 
continuous functioning is feasible has been proved. The entire anastomosis 
should be accomplished in three months or less depending on the length of time 
between operations. Three steps are necessary, perhaps four, in some patients. 
They are: making the tube, implanting the lower end into the bladder and con- 
necting the upper end to the ureteral orifice and in some patients perhaps closing 
any remaining small sinus. It is not necessary to detail here the obstacles which 
had to he overcome in this first case. The experience herewith noted will make 
their repetition unnecessary. It might be well to state, however, that should a 



ANASTOMOSIS BETWEEN THE URETER AND URINARY BLADDER 
BY MEANS OF A SUBCUTANEOUS SKIN TUBE* 

ADALBERT G. BETTMAN, M.D. 

Portland, Oregon 

Re-establishment of the urinary flow from a ureterostomy or nephrostomy 
fistula to the bladder has been accomplished. Herewith is presented a prelimi- 
nary report of an original procedure to bring about this result and thereby al- 
leviate a distressing condition. 

On July 14, 1942, Mrs. S. E., age 50 years was seen in the office of the late Dr. Franklin P. 
Johnson. She had lost her right kidney in 1926 on account of stones and early in 1942 de- 
veloped an acute obstruction of the left ureter necessitating an emergency operation in 
which Dr. Johnson brought the ureter out to the skin of the left loin. The patient was very 
much disconcerted by the necessity of wearing and caring for the catheter and other appara- 
tus that drained the urine into a bag on the thigh, and wished that something might be done 
to overcome the condition. 

The literature was of no value so far as suggestions were concerned. Efforts have been 
made to divert the urinary stream, particularly the operation devised by the late Dr. Robert 
C. Coffey, in which the ureter is implanted into the large bowel. ' This operation was not 
possible for the present patient. It was necessary, therefore, to devise an operation to 
meet the conditions. The one suggestion in the literature was that of reconstructing the 
oesophagus by use of a skin tube. 

The following operative procedures were then proposed: 1. Prepare a skin tube on the 
left loin from just below the ureterostomy opening to the median line above the pubes. 2. 
Implant the lower end of the skin tube into the bladder. 3. Connect the upper end of the 
skin tube to the ureteral fistula orifice. 

The proposed plans of operation were explained to the patient. She was informed that 
this was a new procedure, one that had never been carried out before, and that while it was 
experimental, it was based on good surgical principles. 

On July 22, 1942, under local anaesthetic the first operation was done. It should be 
stated that although the urine had been flowing over it several months, the skin showed no 
evidence of irritation. Also, fortunately, the skin of the abdomen and loin were entirely 
devoid of hair, otherwise a different procedure would have been carried out, as will be ex- 
plained later. 

The scar of the previous operation was narrow and lay partly in and partly just anterior 
to the fold of the thigh on the lower abdomen. The present incisions were made somewhat 
anterior to and above this scar. 

Assisted by Dr. Johnson a skin lined tube was made from a strip of skin one inch wide 
sutured over a catheter which was left in place. The tube later opened throughout its 
length. 

On October 6, 1942, under local anaesthetic as before, the tube was again closed over a 
catheter making the incisions just within the previous scars. Thus the circumference of 
the tube was slightly under one inch. This time the catheter was removed after about 
thirty hours. It came out easily. The patient left the hospital on the eighth day, the tube 
being nicely healed throughout its length except for three openings each about the diameter 
of a broom straw. These were closed and remained closed. 

* Read before the Annual Meeting of the American Society of Plastic and Reconstruct! ve 
Surgery, Kansas City, Mo., November 16, 1946. 

SO 
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sutures should not be placed in the skin but in the subcutaneous tissue so as to 
bring the deep layers of the skin together covered by a layer of fat. This line of 
union must be united meticuously water tight. As thick a layer of fat as possible 
is placed over the suture line. These sutures may be of 5-0 chromic gut. Thus 
a skin lines tube will have been provided. The superficial skin is now sutured 
also bringing over a layer of fat as thick as possible. The outer skin sutures may 
be of horsehair and these edges are everted. 

In making the skin flap as above indicated, it is assumed, of course, that the 
skin does not bear hair. Fortunately, such was the case with my patient. When 
the skin is hair-bearing an entirelv different procedure will have to be carried out. 
Either one of two methods may be used. 




Fig. 2. Duchausi me Represent \tion of the Implantation of the Skin Tube Under 
the Rectus Muscle and into the Biadder 


The insert shows the details of the method of suturing the end of the tube into 
the bladder. 


1. Make a full length incision through the skin rather deeply into the fat, apply 
a long thin split skin graft from the thigh or elsewhere and implant as an ordinary 
split skin graft. Later this grafted area may be used as the lining of the tube. 
Or, 

2. Make a long tunnel under the skin, in the fat, one that will take, let us say, 
a number twenty catheter wrapped around with a split thickness skin graft and 
imbed these into the tunnel in the desired position. 

Even though the abdomen and loin are devoid of hair, all patients have hair 
on the pubic region. For this reason, it is necessary to swing the lower portion 
of the incisions far enough forward and upward to avoid this hair-bearing region. 
It is necessary also to extend the parallel incisions slightly beyond the median 
line to get sufficient length. As the anastomosis of the blood vessels across 
the median line is not over abundant the incisions should not extend too far. 
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portion of the tube not heal as anticipated primarily, the sinus may be closed with 
certainty that a continuous tube will result. 

The necessary operations are herewith described: All operations except the 
implantation into the bladder were done under local anaesthetic consisting of 
procaine 1 per cent with adrenalin 1:100,000 and preceded by dilaudid Gr. 
1/32, atropine sulphate Gr. 1/150 hypodermically and amytal Gr. 1-1 by mouth, 
all one-half hour pre-surgery. 

First step. The primary incisions are planned so that the tube will be suf- 
ficiently long that the lower end will reach into the bladder when the second step 
has been accomplished and that its lumen is large enough to carry the urine. 
Also, there must be no kinking or angulation at any point for there is no muscle to 



Fig. 1. Diagrammatic Representation of the Method of Making the Skin-Lined 

Tube in the Loin 

The insert shows cross section of the method of suture. 

carry the urine along. The urinary flow wall be dependent on gravity and on the 
effect of the respiratory movements as they alternately compress and relax the 
kidney pelvis. That the respiratory movements have such action was noted 
during the operative procedures. 

Two parallel incisions are made slightly over one inch apart for the required 
length and in the correct location. The incisions go through the skin and the 
edges are undercut, one slightly, the other somewhat more, so that the longer 
edge may be pulled either forward or backward as desired and the two edges 
sutured together as a tube with the skin surface inside. The outer edges are then 
similarly undercut, particularly on the opposite edge from the first so that the 
two suture lines will be staggered and will not lie one directly upon the other. 
Whether or not the suturing is done over a catheter seems of little consequence, 
however if used it probably should immediately or shortly be removed. The 
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thin and the overlying skin surface must be removed carefully so as not to open 
into the lumen of the tube. 

The bladder is now exposed and an incision made through its anterior wall. 
The external border of the external rectus muscle is separated from its attachment 
in this region. The free end of the tube with its attached fat is passed beneath 
the rectus sheath and muscle and is implanted into the bladder at its upper 
lateral comer through a small incised wound and sutured in place. The button 
of skin about the lower end of the tube is laid flush against the bladder wall. 
Additional sutures are applied along the length of the fat about the tube to hold 
it in position and to prevent kinking and pulling. The bladder is closed. 



Fig. 4. Photograph 

A. Ureteral outlet intheleftloinleadingfromkidnev. Surrounding area moistened but 
not mascerated or irritated after four years of urine running over it. 

B. Upper orifice of skin-lined substitute ureter. 

C. Adherent scar of original ureter operation. The scar of the skin tube operation is 
located above this scar and can be faintly seen. 

Sutures are placed in the sheath of the rectus muscle to prevent herniation of the 
intestines. The wound is closed after dusting in one of the sulphonamides and 
Penrose drains are placed above and below the bladder. The wound having 
healed the patency of the tube is tested by syringing fluid through it into the 
bladder. 

From the time of the first operation, or perhaps even before, the bladder should 
be irrigated from time to time so that its capacity may be increased by adding to 
the volume of fluid injected each time. A capacity of eight ounces is desirable 
but not imperative. 

Third step. The tube being satisfactorily patent throughout its length as 
indicated by the ease with which fluid may be syringed through it into the 
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When satisfactory healing has taken place and the tube has had time to ac- 
commodate itself to the new conditions, the second operation is done. The 
patient continues to wear her usual catheter in the ureter and every effort must 
be made to keep the urine away from the healing wound. 

Should there be a break in the continuity of the skin tube it must, of course, 
be remedied before the next operation. In closing such a perforation, naturally, 
both layers must be closed. As stated before, the deeper layer must be defi- 
nitely inverted and the outer one pulled across, providing a layer of fat between 
them and having the suture lines staggered. 



Fig. 3. Shows the Final Closure of the Tube to the Ureteral Sinus 

The insert shows the details of the closure. The probe is in the lumen of the tube. 

When the patient has a nephrostomy instead of a ureterostomy another dif- 
ficulty may present. The ostium may tend to close when the catheter has been 
removed. This may be prevented by placing split skin grafts on or in the non- 
epithelized surface. Keeping the surface dry during the operation and during 
healing will then be of major importance in obtaining a take. This may be 
accomplished as described under the third step. 

Second step. An incision is made about the lower orifice of the tube including 
a small circle of skin. The tube is then freed for its lower three inches more or 
less, in such a manner that there is a large fat base, say one and one-half inches 
broad, to provide blood supply to the now freed portion of the tube and to prevent 
kinking. This fat layer which surrounds the lower portion of the tube includes 
the full thickness of the abdominal fat or a major portion of it as it encircles the 
tube on three sides. On the superficial surface the fat will, of course, be quite 



RECONSTRUCTION OF THE COLUMELLA 


SAMUEL SALINGER, M.D. 

Chicago, Illinois 

Total loss of the columella may result from infection, trauma, syphilis or 
injudicious surgery. The condition is not very common but when it occurs, 
offers a problem in reconstruction because of the necessity of supplying a thick 
enough mass of skin to offer some support to the sagging tip. Numerous opera- 
tions proposed in the older works in surgery in most cases obtained the skin from 
the nasolabial fold or employed tissues from the lip. There are some instances 
in which the patient wishes to avoid a scar on the face or lip and in these cases 
it is necessary to bring a tube flap up from a less conspicuous part of the body. 

Havens (1), in a recent article, showed a good result which was obtained by 
waltzing a tube flap from the submental region. This was so similar to a pro- 
cedure which I have employed in three cases that I am presenting them herewith. 
In these cases the tube was taken from the acromio-pectoral region and migrated 
to the region of the angle of the jaw and from there either directly to the region 
of the philtrum or after thinning, to the naso-labial angle. 

The procedure is a rather lengthy one since it requires three or four operations, 
but it does obviate the scar on the face to which most patients object. The only 
stage that incapacitates the patient is the one in which the tube is attached to 
the angle of the jaw since this requires more or less fixation of the head. However, 
in the other stages the tube can be covered with a small dressing which does 
not interfere with the patient’s usual occupation. 

The scar at the angle of the jaw is scarcely noticeable after a few weeks and the 
site of implantation in the naso-labial fold can hardly be seen even on close in- 
spection. The accompanying illustrations show how this can be accomplished 
without the elevation of a flap. 

The entire procedure may be shortened considerably if the patient is willing to 
submit to having the tube constructed from the neck paralleling the stemo- 
mastoid. Also, the procedure outlined by Havens may yield an inconspicuous 
scar particularly if the patient has a redundancy of skin and fat in the submental 
region as would be the case in middle aged or elderly patients. 

In the three cases herewith submitted it was not necessary’ to stiffen the new 
columella with cartilage since the sagging of the tip was not very marked. How- 
ever, in one case the collapse of the entire cartilaginous bridge was so marked 
that a cartilage implant will be required. 

Experience has taught me that it is far safer to plant the tube into the region 
of the columellar base rather than the tip since the circulation here is much more 
abundant. Besides, traction caused by the weight of the tube when attached 
to the tip is difficult to overcome before union has taken place. Once the tube 
has grown into the columellar base, the required length can be measured more 
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bladder and the solidity of the healed wounds assured, an eUipitcal incision is 
made through the skin so located as to include the upper end of the tube and the 
presenting funnel of the ureteral sinus. This skin flap should be made slightly 
wider than the lumen of the tube so as to give somewhat of an ampulla at this 
point. This ■will allow easier approach to the kidney should this ever become 
necessary. The edges of the skin are undercut as they were for the original tube 
and are closed in a similar maimer. The catheter may be replaced before final 
closure and the wound must be kept free of urine during the operation. This 
latter is accomplished easily by applying the free end of an antrum suction tip 
just within the sinus. When the inner skin layer is closed and the catheter in 
place, gentle suction is applied to its free end. The inner skin is closed tightly 
about the catheter and the outer skin covering is closed in a similar manner. 
Experience may prove however that the skin tube may be tightly closed through- 
out its length without the catheter or with a suction provided Southey tube in 
place. 

While healing is taking place it will be found that a little urine will trickle 
around the catheter and down the tube into the bladder. The removal of the 
catheter, if one has been used, should complete the operation as this remaining 
exit of urine will close automatically. ‘ Should it not close by itself in a reason- 
able time it may be closed in a water tight manner surgically. 

The attention of the patient should be called to the advisability of not lying 
on the subcutaneous tube and thereby closing its lumen. 

This report is based on one case but the feasibility of the operation has been 
proven as urine has entered the bladder to be voided normally and the skin has 
shown no irritation or maceration reaction of any kind over a period of several 
years. Carrying out details as here indicated, will assure a successful result in 
a minimum time. 


629 Medical Arts Building. 
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Figs. 6, 7 8 and 9 show two other cases similarly treated. Asvmmetrical position of 

columella in figure 9 corrected later (not shown). 






INKING PENS FOR SKIN MARKING IN PLASTIC SURGERY 

JACK ALCAN WEISS, M.D. 

Chicago, 111. 

The present methods of marking the skin for precise incisions in various types 
of plastic surgery are largely unsatisfactory. The customary use of a tooth-pick 
or a hypodermic needle dipped in a marking fluid results in irreerular or smeared 
lines of varying width. 
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Fig. 1. Inking Pen's fob Marking Skin 

.1 , ruling pen for straight or dotted lines; B, bow (caliper-type) pen for circular or arc 
incisions, measuring intervals, etc. 

For accurate marking we have employed a ruling pen of the type used by 
draftsmen. The straight pen has an aluminum handle and steel blades, (fig. 
1, A). The points may be adjusted by the side screw to make any desired width 
of line. Methylene blue, brilliant green, mercurocbrome, etc., may be used as 
a marking solution. The pen may be dipped or the fluid placed between the 
points with a medicine dropper. Excess fluid should be wiped off the outside 
of the blades; the surface to be marked should be entirely dry to avoid smearing. 
Precise lines of uniform width may be drawn, or a series of dots made if desired. 
A single dip is sufficient for all ordinary purposes. 

The bow (caliper-type) pen is useful to delineate circular or arc incisions; to 
mark accurate intervals between two paralell incisions; to measure the incision 
at the site receiving the transplanted end of a pedicle graft; or to match di- 
mensions of the donor and recipient areas in skin transplants (fig. 1, B). A size 
larger than the one illustrated is available. 

Sterilization of the pens may be effected by the usual solutions: alcohol, 
zephiran, etc. Their use facilitates skin marking in plastic, reconstructive or 
other surgical procedures. 
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Fig. 10. Flap Turned Down in Floor of Vestibule to Receive the Tube 



Fig. 11. A. Semicircular flap turned down to received transferred tube. B. Spread in- 
cision in naso-Iabial fold which can be closed without leaving conspicuous scar. 

accurately and will necessitate but little suturing for implantation into the tip. 
Thus unnecessary suture marks in this conspicuous region will be avoided. 
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he graduated from the high school. 

Graduated from University of Michigan Dental School, D.D.S. 1897, D.D.Sc., 
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Professor of Bacteriology and Histology, University of Denver Dental College, 
1898-1905. 

Professor of Oral Surgery and Rhinology, University of Denver Dental College, 
1905-1932. 

Assistant in Laryngology and Otology, University of Colorado Medical School, 
1905-1913. 

Chief of Otolaryngology, Child Research Council, Research Department, 
University of Colorado Medical School, 1928-1936. 
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American College of Surgeons, 1913. 

American College of Dentists, 1929. 

International College of Surgeons, 1941. 

Denver County Medical, Secretary 1904, President, 1923. 

Denver Dental Society, President, 1907. 

Colorado Otolaryngological Society, First President. 

Colorado Society for Crippled Children, First President. 

American Academy of Opthalmology and Otolaryngology, President, 1923. 
American Bronchoesophagological Society, 1930. 

American Laryngological, Rhinological and Otological Society, President, 
1936. 

American Laryngological Association, President 1941. 

American Otological Association. 

American Society of Oral and Plastic Surgeons. 

American Society of Plastic and Reconstructive Surgery. 

American Medical Association, Chairman of the Section on Otolaryngology, 
1931. 

Member of the first International Otolaryngological Congress, Copenhagen, 
Denmark, 1929. 

Member of Board of Directors National Society for Crippled Children. 

1 Presented at the meeting of the American Society of Plastic and Reconstructive Sur- 
gery, Kansas City, Mo , November 15, 1940. 
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FRED H. ALBEE, M.D. 

1S76-1945 

For many years we have been concerned with a great social problem, the reha- 
bilitation of the crippled and disabled. In the performance of our daily tasks, 
we bring mental and physical relief to thousands who would otherwise suffer the 
ignominy of social prejudice and the destruction of their fundamental hopes, 
dreams and desires. TFe would be remiss in our duties if in the discharge of our 
professional obligations we applied our skills only to the surgical needs of the 
victims of disabling accidents, diseases and malformations. The true recon- 
struction surgeon views his task as a three dimensional one. best epitomized by 
the philosopher Paulsen who said. “The object of all help is to make help su- 
perfluous.” 

It was Dr. Fred H. Albee, who gave surgical expression to this philosophy of 
rehabilitation. Both in the military service in World War I and as Chairman 
of the New Jersey Rehabilitation Commission for more than twenty-five years, 
he preached and practiced this modem concept of treatment which visualized 
not only the employment of advanced orthopedic methods and instruments but 
also the important social devices of education and vocational training, leading to 
the development of the patient ’s full physical and mental powers. Thus, fortified 
by the maximum development of his residual functions, the physically handi- 
capped person can meet the competition of those who are free from physical de- 
fects. The beneficiaries of this broad concept of treatment were not only the 
large army of civilian disabled but the casualties of World War II as well. In 
the service hospitals were established the broad principles of rehabilitation, first 
promulgated by Dr. Albee more than twenty-five years before in General Hospital 
No. 3 at Colonia, New Jersey. 

The world is well acquainted with the great contributions of Dr. Albee in the 
field of reconstruction surgery. The development of bone grafting was only one 
of many important basic technics, devices and ideas that he added to the arma- 
mentarium of the surgeon. But above all he brought- to the countless legion of 
crippled and disabled hope and opportunity by the vision of a changed social 
status. 

He was not one to be content with a parochial view of things. He gave his 
ideas and beliefs a wide canvas. He used the international platform not only 
to advance his progressive ideas in the field of orthopedic surgery but also to 
advance the cause of international and professional cooperation. In this regard 
he gave practical expression to his plans by helping to found the International 
College of Surgeons. 

Many governments, nations and professional bodies have honored Dr. Albee 
in his lifetime. W e have been honored by our association with him and the 
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OBITUARY 


Chapter on Diseases of the Mouth and Tongue, Jackson and Jaokson, 1915. 

Numerous Journal Articles on diseases of the mouth, nose, throat and ears. 

MILITARY SERVICE 

First Lieutenant, Medical Reserve Corps, U. S. A., 1914-1918 

Major, Medical Corps, U. S. A., 1918-1919 

PERSONAL NOTES 

On November 7, 1899, was married in Denver, Colorado, to Miss Mary Jane 
McBride, born in Corunna, Michigan. Their children are Mrs. Ruth Carmody 
Sumners, Denver, Colorado; Mrs. Mary Alice Carmody Cobb, Minneapolis, 
Minnesota; and David W. Carmody, District Attorney of Santa Fe, New Mexico. 

His hobbies were golf and photography. Religious affiliations, Episcopalian. 
Member of University Club of Denver, the Denver Club, and the Denver 
Country Club. 

His pleasing personality always made him popular with a large group of friends 
and with the members of the many medical and surgical organizations in which 
he held active membership. Always untiring in his vide range of activities, he 
derived his pleasures from contact with his fellow men and from his unfaltering 
efforts for their relief. 

En route to Pueblo, Colorado, aboard a Braniff air liner, he fell asleep and on 
his arrival at the municipal airport was found dead of coronary occlusion. 

We send our deep sympathy to his family in their bereavement. 

Warren B. Davis, M.D. 



CICATRICIAL STENOSIS OF THE NASOPHARYNX: 
CORRECTION BY" MEANS OF A SKIN GRAFT* 

FREDERICK A. FIGI, M.D. 

Section on Laryngology, Oral and Plastic Surgery, Mayo Clinic, Rochester, Minnesota 

Numerous operative procedures for the correction of cicatricial stenosis of the 
nasopharynx are presented in the literature. Some of these are carried out in 
more than one stage and considerable time is required in order for the desired 
result to be accomplished. Others are useful only in selected cases. A ferv 
operations are excessively radical and deforming. The plan of treatment in the 
second case being presented herein would have been feasible in any of the cases 
of acquired stenosis of the nasopharynx seen at the Mayo Clime. A highly 
satisfactory result was secured in the course of a few weeks. 

Cicatricial stenosis of the nasopharynx occurs so infrequently that few sur- 
geons have the opportunity of acquiring more than a limited experience in 
treating the condition. Most of the reports in the literature are based on the 
study and treatment of a single or, at most, a small number of cases. Ac- 
cordingly, it seems desirable to present for consideration even minor technical 
changes in treatment in order that others may evaluate them. Thirty-seven 
cases of cicatricial stenosis of the nasopharynx have been encountered at the 
Mayo Clinic. 

Cicatricial stenosis of the nasopharynx is not encountered appreciably more 
frequently in one sex than in the other. In a group of seventeen cases which I 
reported in 1929 (1), there were twelve male patients and five female patients. 
However, in twenty cases of nasopharyngeal stenosis encountered in the period of 
sixteen years from January 1, 1930 to January 1, 1946, nine of the patients were 
males and eleven were females. 

The impression was gained from the original study that the condition occurred 
more commonly in children because seven of the seventeen patients were in the 
first decade of life and three in the second. However, in only half of the twenty 
more recent cases did the condition occur during the first two decades of the 
patient’s life. Eight were in the first decade-, two, in the second; five, in the 
third; and five, in the fourth. 

Many authors have stated that syphilis is the most common cause of cicatricial 
stenosis of the nasopharynx. This is decidedly in contrast to the findings in the 
cases observed by us at the clinic. In fact a cause only infrequently mentioned 
by other writers has been chiefly responsible in our eases. Excessive trauma 
inflicted during tonsillectomy alone or combined with adenoidectomy induced 
the stenosis in twenty (54 per cent) of the thirty-seven cases. Syphilis was 
causative in eight (22 per cent) cases, an indeterminate inflammatory process 
in three, rhinoscleroma in two, a caustic bum with sulfuric acid in one, diph- 

“ Read before the Southern Section of the American Rarvncological, Rhinolocical and 
Otological Society, Miami, Florida, January 6, 
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Fred H. Aebee, M.D. 


stimulation we obtained from his energetic and progressive spirit. In Iris pass- 
ing, the society loses a great colleague and a man of action. We pause no'V 
to pay tribute to his memory, sensible of our debt to him and our abiding faith 
in his vision and inspiring leadership. 


Henry H. Kessler, M.D. 
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characteristic concentric narrowing of the lumen which appears to be due as 
much to infiltration and thickening of the wall as to contracture of the scar. In 
these cases too the uvula is retracted posteriorly and upward onto the posterior 
aspect of the soft palate. 

The symptoms of stenosis of the nasopharynx are essentially those of nasal 
obstruction and commonly are referred to the accessory sinuses and to the ears. 
They are dependent to a great extent on the degree of stenosis. 

The fact that correction of cicatricial stenosis of the nasopharynx is difficult is 
manifested by the great variety of procedures advocated for its relief. Freeing 
the scarred attachment of the soft palate to the posterior wall of the pharynx 
with subsequent dilatation has been commonly employed but usually accom- 
plishes little unless the opening is maintained by an obturator or an elastic 
dilator for an indefinite period. However, Goodyear (2) reported a case of 
almost complete stenosis which resulted from scarlet fever a number of years 
previously, in which a satisfactory result was secured simply by incising through 
the cicatricial diaphragm into the nasopharynx. No dilatation was carried out 
postoperatively. Diathermy has been used but has little to recommend it in 
this situation. 

A number of plastic procedures have been devised for the relief of cicatricial 
stenosis of the nasopharynx. In most of these either pedicle flaps of mucous 
membrane secured from the cheeks, soft palate or pharyngeal wall or a skin flap 
from the neck inserted through a pharyngotomy opening is used. 

The first operation described by Mackentv (3) can be used only in cases of 
partial stenosis in which the cicatrix is not too thick and not too dense. This 
procedure consists of turning up two flaps of mucous membrane from the pos- 
terior wall of the pharynx, one on either side of the stenosed nasopharyngeal 
opening. The base of each of these is situated at and is formed by the posterior 
border of the soft palate. After freeing the attachment of the soft palate to the 
pharyngeal wall, each of these flaps is doubled over onto the denuded posterior 
and superior surface of the soft palate and sutured in place. The disadvantage 
of this operation is that the posterolateral walls of the nasopharynx are left 
denuded. Both the second operation described by Mackenty (4) in which a 
cleft palate is produced and Axhausen’s method (5) of turning in a skin flap 
through a pharyngotomy are too radical to warrant consideration. 

In most of the cases presented in my previous report on this subject treatment 
consisted of the use of setons as advocated by Nichols (6) more than fifty years 
ago. This procedure is based on the antiquated method of dealing with syndac- 
tvlia by placing a seton at the base of the web, allowing it to stay in place until 
cicatrization takes place and then incising to this point. It consists of inserting 
a heavy silk suture at each of the lateral borders of the stenosed lumen, allowing 
both to remain in position until a tract is established and then carefully dividing 
the intervening bridge of scar tissue. In our cases this was usually modified by 
clamping a split lead shot over the free ends of each seton so that it would cut 
through spontaneously in from ten days to two weeks. In most cases it was 
necessary to repeat this procedure at least several times. None of our patients 
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theria in one, lupus in one and an attempt at surgical correction of a congenital 
malformation of the throat in one. 

The duration of the stenosis at the time these patients came for consideration 
varied greatly. One patient, a girl nine years of age, was brought to the clinic 
by her parents because of severe cicatricial stenosis of the nasopharynx which 
had developed after tonsillectomy which had been performed only two months, 
previously (fig. 1). In contrast, a man, fifty-eight years of age, came because of 
marked stenosis of the nasophaiynx that apparently had followed tonsillectomy 
and adenoidectomy forty-four years previously. He stated that nasal obstruc- 
tion had been complete prior to a plastic procedure carried out thirty-five years 
before his examination at the clinic. 



L J 

Fig. 1. Cicatricial stenosis of the nasopharynx resulting from secondary tonsillectomy 
and adenoidectomy performed two months previously. 

Narrowing of the nasopharynx in these cases may range from slight asympto- 
matic contracture to complete closure. Atresia is encountered much less fre- 
quently than incomplete stenosis and it would seem well to restrict the use of 
this term to complete absence of the normal lumen. Atresia was observed in 
seven of the thirty-seven cases of stenosis. However, in several additional in- 
stances the lumen was so small that it was almost completely occluded. In 
three cases atresia was due to syphilis, two to inflammatory lesions of the throat, 
one to diphtheria and one to tonsillectomy and adenoidectomy. In the cases of 
incomplete stenosis the small lumen remaining usually was situated in the 
midline directly back of the uvula, providing this structure had not been de- 
stroyed. The uvula was missing entirely in the cases of complete atresia. 

The thickness and density of the scarring varies greatly in these cases. It 
is likely to be more dense and extensive in the cases in which syphilis was the 
etiologic condition. Nasopharyngeal stenosis due to rhinoscleroma presents a 
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characteristic concentric narrowing of the lumen which appears to be due as 
much to infiltration and thickening of the wall as to contracture of the scar. In 
these cases too the uvula is retracted posteriorly and upward onto the posterior 
aspect of the soft palate. 

The symptoms of stenosis of the nasopharynx are essentially those of nasal 
obstruction and commonly are referred to the accessory sinuses and to the ears. 
They are dependent to a great extent on the degree of stenosis. 

The fact that correction of cicatricial stenosis of the nasopharynx is difficult is 
manifested by the great variety of procedures advocated for its relief. Freeing 
the scarred attachment of the soft palate to the posterior wall of the phaiynx 
with subsequent dilatation has been commonly employed but usually accom- 
plishes little unless the opening is maintained by an obturator or an elastic 
dilator for an indefinite period. However, Goodyear (2) reported a case of 
almost complete stenosis which resulted from scarlet fever a number of years 
previously, in which a satisfactory result was secured simply by incising through 
the cicatricial diaphragm into the nasopharynx. No dilatation was carried out 
postoperatively. Diathermy has been used but has little to recommend it in 
this situation. 

A number of plastic procedures have been devised for the relief of cicatricial 
stenosis of the nasopharynx. In most of these either pedicle flaps of mucous 
membrane secured from the cheeks, soft palate or pharyngeal wall or a skin flap 
from the neck inserted through a pharyngotomv opening is used. 

The first, operation described by Mackenty (3) can be used only' in cases of 
partial stenosis in which the cicatrix is not too thick and not too dense. This 
procedure consists of turning up two flaps of mucous membrane from the pos- 
terior wall of the pharynx, one on either side of the stenosed nasopharyngeal 
opening. The base of each of these is situated at and is formed by 7 the posterior 
border of the soft palate. After freeing the attachment of the soft palate to the 
pharyngeal wall, each of these flaps is doubled over onto the denuded posterior 
and superior surface of the soft palate and sutured in place. The disadvantage 
of this operation is that the posterolateral walls of the nasopharynx are left 
denuded. Both the second operation described by Mackenty 7 (4) in which a 
cleft palate is produced and Axhausen’s method (5) of turning in a skin flap 
through a pharyngotomy 7 are too radical to warrant consideration. 

In most of the cases presented in my previous report on this subject treatment 
consisted of the use of setons as advocated by 7 Nichols (6) more than fifty years 
ago. This procedure is based on the antiquated method of dealing with syndac- 
tylia by placing a seton at the base of the web, allowing it to stay 7 in place until 
cicatrization takes place and then incising to this point. It consists of inserting 
a heavy silk suture at each of the lateral borders of the stenosed lumen, allowing 
both to remain in position until a tract is established and then carefully dividing 
the intervening bridge of scar tissue. In our cases this was usually modified by 
clamping a split lead shot over the free ends of each seton so that it would cut 
through spontaneously in from ten days to two weeks. In most cases it was 
necessary to repeat this procedure at least several times. None of our patients 
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were unfortunate enough to aspirate the lead weights but this possibility was 
ever present. While the procedure was time consuming and it was necessary' to 
repeat it, if used persistently it. produced a satisfactory result in most cases. 

Attempts have been made repeatedly to reline the nasopharyngeal lumen by 
means of a skin graft but usually' these have failed because the graft was in- 
adequately immobilized. In many cases the graft was held rigidly in position 
by means of a dental appliance. Since the pharymgeal wall moves with each 
act of swallowing there was necessarily constant play between the graft and the 
denuded area which it covered and on this account the possibility of a take was 
rather definitely precluded. O’Connor (7) overcame this difficulty with an in- 
genious procedure. He inserted a skin graft wrapped about a stent mold into a 
pocket created on the posterior pharymgeal wall at either side of the stenosed 
lumen. After the graft had taken, the fine web remaining at the border of this 



Fig. 2 a. Dense cicatricial stenosis of the nasopharynx with an opening approximately 2 
by 3 mm. remaining posteriorly, b. Re-established nasopharyngeal lumen. An acrylic 
obturator was not used in this case and marked contracture recurred. 

epithelized pocket was divided thus restoring the nasopharyngeal lumen- 

In 1940 the method of relining the nasophaiynx with a skin graft described 
subsequently was used in the following case at the clinic. 

Case 1 . — The patient was a woman, thirty-one years of age. Cicatricial stenosis had 
developed after she had undergone tonsillectomy and ndenoidectomy at the age of three 
years. The patient had been subjected to numerous operations in which attempts "ere 
made to correct the condition and extensive dense scarring together with complete loss 
of the uvula were observed at the time she came to the clinic. An opening 2 by 3 mm. re- 
mained in the scarred palate (fig 2a). 

Although the patient had purulent pansinusitis on admission it was thought that, be- 
cause of her limited finances and her inability to remain under observation and treatment for 
a prolonged period, an attempt at skin grafting the scarred nasopharynx was advisable. 
The skin graft failed to take over a limited area on the posterior pharyngeal wall but took 
perfectly over the remainder of the denuded area. Postoperatively the patient wore a soft 
rubber dilator for a time but this produced a good deal of local inflammatory reaction and 
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marked deafness and she refused to continue using it. The diameter of the nasopharynx 
measured 2.5 cm. at the time the dilator was removed (fig. 26) but shrank down to 1 cm. a 
week later. At this point it became necessary for the patient to return home and it has not 
been possible to secure a definite report on the condition of her throat since then. 

Experience with the use of skin grafts for relining body cavities has demon- 
strated the necessity of maintaining dilatation for some weeks or months after 
operation because of the tendency for these grafts to shrink. This shrinkage is 
much more pronounced in regions where a rigid supporting wall is absent. For 
dilatation rubber tubes, airfoam rubber sponge or acrylic obturators have been 
employed. Each of these possesses certain features which render its use ad- 
vantageous in given situations. In the light of experience with use of the 
acrylic obturator in similar conditions of other parts of the body, it seems best 
suited for use in the nasopharynx. It now seems probable that had an acrylic 
obturator been properly fitted in this case, a good result might have been assured. 

In the following case an acrylic obturator was used and an excellent result was 
secured. 

Case 2 . — The patient, a housewife, aged fifty years, came to the clinic for treatment on 
September 16, 1946, because of nasal obstruction of eleven years’ duration. She had under- 
gone tonsillectomy in 1932 and the wound failed to heal. At that time results of serologic 
tests for syphilis were positive. Twenty-five intravenous injections of an antisyphilitic 
drug were given in the following three years. The wound in her throat healed promptly 
under this treatment but complete nasal obstruction developed. 

Examination of the patient at the clinic revealed dense cicatricial atresia of the naso- 
pharynx, complete destruction of the uvula and extensive scarring of the entire posterior 
and lateral walls of the pharynx (fig. 3) . No other clinical signs of syphilis were observed. 
On serologic examination reaction to the Kline test was doubtful, results of the Kahn test 
were negative, and results of the Hinton and Kolmer tests Were positive. Examination of 
the cerebrospinal fluid gave completely negative results. 

Antisyphilitic treatment with penicillin was begun and five days later surgical correction 
of the atresia of the nasopharynx was undertaken. Local anesthesia was used. The pa- 
tient was co-operative and topical application of 10 per cent solution of cocaine hydro- 
chloride within the nose and to the nasopharynx and oropharynx, together with injection 
of a 0.5 per cent solution of procaine hydrochloride at the site of operation produced satis- 
factory anesthesia. The tip of a heavy curved probe inserted through either nostril into 
the nasopharynx was barely palpable through the densely scarred palate but it was possible, 
by use of the probe to determine the approximate level of the reflection of the mucous 
membrane on the posterior wall of the nasopharynx and the superior surface of the soft 
palate. A transverse incision, approximately 4 cm. in length, was made across the posterior 
wall of the pharynx below the lower border of the scarred attachment of the soft palate to" 
the posterior wall of the oropharynx (fig. 3). This was carried entirely through the thick- 
ness of the scarring and was then extended upward in order to free the palate widely from 
its attachment to the posterior pharyngeal wall. The opening thus created was enlarged 
sufficiently to permit insertion of the index finger through it into both choanae. A sponge 
rubber mold through which two rubber tubes had been inserted for nasal breathing was then 
covered with a split-skin graft of medium thickness (fig. 3). The graft had previously been 
taken from the anterior abdominal wall. This graft was drawn up into the restored naso- 
pharyngeal lumen by means of two heavy silk ligatures attached to its upper surface and 
brought out through the nostrils (fig. 3). Although the sponge rubber mold was of such 
sire and shape as to be self-retaining, supplementary' anchorage was deemed advisable and 
was secured by ty'ing the traction ligatures mentioned previously together below the cclu- 
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mella over a small rubber tube. In addition the edge of the palate and the pharyngeal 
incision were sutured directly to the skin graft and the mold supporting it. 



Fig. 3. Drawing on the left shows cicatricial atresia of the nasopharynx due to syphilis. 
Note transverse incision for re-opening the lumen. Center drawing shows the self-retain- 
ing sponge rubber mold with tubes for Dreathing and silk suture for supplementary anchor- 
age below the columella. On the right the mold supporting the skin graft is in position in 
the nasopharynx. 



Fig. 4. Fhont and Side Views ok Self-retaining Acrylic (Vernonite) Obturator 


Treatment with penicillin was continued postoperatively and the patient’s convalescence 
was uneventful. The temperature at no time was elevated above normal. The thick mu- 
cous secretion that tended to accumulate in the nasal fossae, nasopharynx and in the rub- 
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Fig. 5. Obtobatoh n> Position in the Xasophabtxx 
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ber tubes within the mold supporting the graft was removed frequently by aspiration anti 
and the patient was able to carry on nasal respiration during this period. The mold was 
removed for inspection of the graft on the tenth day. Complete take of the graft had been 
obtained. At the end of two weeks' the sponge rubber mold was replaced with a self-re- 
taining acrylic obturator (figs. 4 and 5) and the patient was dismissed from the hospital. 
The obturator was taken out for cleansing on alternate days and was worn for approximately 
two weeks. Following removal of the obturator the patient’s voice had a decided nasal 
twang and fluids were regurgitated through the nose. A week later the voice retained only 
a slight twang and difficulty with regurgitation was minimal and was experienced only when 
she drank rapidly. It was anticipated that the speech impediment and the regurgitation 
of fluids probably would cease entirely as the induration and thickening of the palate and 
pharynx cleared. 

The patient was dismissed from the clinic on the thirty-third postoperative day. At that 
time the nasopharyngeal lumen measured approximately' 1 .5 cm. and had shown no tendency 
to contract since removal of the obturator a week previously (fig. 6). The patient was ad- 
vised to replace the obturator at intervals should shrinkage occur. Nasal breathing was 
free and the patient was highly pleased with the result. 

SUMMARY 

A brief review of the eases of cicatricial stenosis of the nasopharynx observed 
in the Mayo Clinic is presented. The various surgical procedures for correction 
of this condition are reviewed. A method of relining the stenosed nasopharyn- 
geal lumen with a skin graft and a self-retaining obturator for maintaining the 
patency of the restored opening are described. 
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THE USE OF NEIGHBORING TISSUES IN THE CORRECTION 
OF AN EXTENSIVE FACIAL DEFORMITY 1 

WM. MILTON ADAMS, M.D. 

Memphis, Term. 

The physiological function of the skin of the face is more variable and highly 
specialized than that of any other area of skin surface on the body. The skin 
varies in texture, elasticity, color, thickness, fixation to the skeletal frame and its 
hair-bearing qualities. The rate of transition from one type of skin to another 
is also variable. In most instances it is rather gradual but it may be abrupt. 
There is no skin of the body which will closely approximate these qualities of 
the skin of the face. 

Ferris Smith, for several years, has strongly emphasized the importance and 
advantages of repairing soft tissue facial defects with the remaining skin of and 
about the face. This method should always be considered first despite the fact 
that it sometimes entails more effort and time. 

If it is not feasible to use the skin adjoining the defect, skin from the cor- 
responding area on the opposite side of the face may be used. This tissue will 
duplicate, in every respect, the skin which has been lost. The resulting dis- 
figurement of the donor site should never be more than a fine, hairline, unnotice- 
able scar. The advantages of such a transplant over one taken from a distant 
part of the body more than compensates for a linear scar. 

It is very important to plan the case as far into the future as possible before 
the first operative procedure, so that every square millimeter of available good 
skin will be used to the best advantage. Many times it is quite tempting to 
make a relaxing incision a little longer or make an extra incision to give more 
immediate shifting of the skin. This additional incision, though trivial in 
itself, when added to the otpimum may interfere seriously with future operative 
steps. Massive skin loss and injury to tissues adjacent to the defect may make 
it imperative that some distant area of the body be used as a source of skin. In- 
stead of hastily resorting to this procedure, one should study the case thorough! y 
and make sure that it is not possible to utilize the local neighboring tissues. 
In the extensive wounds, in order to obtain immediate coverage, it is often best 
to use a temporary split graft from a distant area of the body. A temporary 
split graft may be necessary for some of the smaller wounds when the surrounding 
skin is bruised to the extent of preventing shifting or unde rminin g After the 
bruised skin has returned to normal the temporary graft is excised and the 
surrounding skin shifted to cover the original defect. 

The larger wounds may require several operations to replace the temporary' 
skin graft with the neighboring skin. The proper time interval between serial 
operations is quite variable in different individuals and between different opera- 

1 Read before the Annual Meeting of the American Society of Plastic and Reconstructive 
Surgery. Kansas City, Mo., November 1G, 1546. 
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tions in the same patient. It may vaiy from a few weeks to several months 
One should always be careful not to let his or the patient’s desire to complete the 
repair cause him to schedule the operations too close together. The number of 
operations may be reduced by allowing sufficient time between stages for the 
maximum skin relaxation to take place. The time interval is usually in pro- 
portion to the degree of stretching of the skin, how far it is shifted and how much 
skin is involved. 

Massage of the skin should be started as soon as the incisions have healed 
well enough to tolerate manipulation. Much can be gained in the amount of 
stretching of the skin by carefully instructing the patient in the technique of 
massage. This will shorten the time interval between operations, and increase 
the distance the skin can be shifted at the next operation. 

When multiple operations are to be performed on the same area of skin, every 
effort should be made to prevent stitch scars. The number of necessary skin 
sutures can be reduced by the use of very fine subcuticular sutures It is im- 
portant to use sharp, fine, cutting needles and the smallest suture material 
Sutures should be removed as early as it is safe to do so After removal of the 
sutures the incision scar should be supported with some form of “straping” 
until the skin has relaxed sufficiently to prevent undue tension on the scar line. 

One should try to obtain the maximum at each operation in order to keep the 
number of operative steps to a minimum, and not to prolong the tune needed for 
the completion of the case. However, a better end result is much more important 
than the number of operations or the amount of time taken to complete the case. 

CASE REPORT 

Mre.R L P was admitted to the hospital June 5, 1039 with a history of having been man 
automobile accident one week previous Prophylactic Tetanus and gas bacillus vaccine 
was given the day of the injury Examination revealed a very sick patient in excruciating 
pam There was a marked amount of tissue necrosis and infection of all the facial wounds 
All of the skin and underlying soft tissues of the middle one-half of the forehead were 
missing, exposing the frontal bone The w ound extended from the hair-line of the forehead 
to the upper third of the nose and included the inner one-third of the right eyebrow The 
skin surrounding the open w ound was inflammed and sw ollen to about four times its normal 
thickness There was a comminuted, depressed fracture of the nasal bones with gross dis- 
placement to the left There was a large section of the nasal process of the frontal bone 
missing The bony and cartilagenous nasal septum was also badly comminuted There 
was a through-and through laceration of the upper lip There were extensive, multiple 
lacerations about the nose, upper lip, right eyelids and right cheek On the trunk and 
extremities there were numerous scratches and brush burns (fig 1) 

Due to the patient's critical condition and the acute infection of the wounds surgical 
repair was not undertaken The wounds of the face were treated with continuous, wet 
boric-acid dressings and changed hourly The necrotic tissue was removed daily for about 
a week as definite lines of demarkation were formed between the dead and healthy tissues 
Sixteen days after injury patient developed Tetanus She was treated with Tetanus anti- 
toxin and barbiturates All closed wounds were opened and debnded in an effort to elimi- 
nate all possible foci of the Tetanus infection Patient was free of all signs and symptoms 
of Tetanus after two weeks 

On July 7, five weeks after injury, the exposed portion of the outer table of the frontal 
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Fig. I Fig. 2 


Fig. 1. Patient one week following treatment with wet dressings. Large area of the 
outer table of the frontal bone e\posed. 

Fig. 2. Granulating wound three weeks after removal of the outer table of the frontal 
bone. 



Fig. 3 Fig. 4 

Tig. 3. Si\ weeks following split graft to the forehead 
Fig. 4. One year and a half following split graft to the forehead 


bone was removed with chisel and electric burr, for the purpose of obtaining a granulating 
base for a skin graft (fig. 2). Three weeks later this wound was completely covered with a 
medium-thick, split graft taken from the medial aspect of the thigh (fig 3). 
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Fig. 5 Fig. 6 

Fig. 5. Showing the depression of the forehead, supraorbital ridge and noses. 

Fig. 6. Three years after injury showing complete correction of the facial defect except for 
slight elevation of the medial one-half of the right eyebrow. 



Fig. 7 Fig. 8 

Fig. 7 and 8. End results. One and one-half 3 'ears following last operation. Sharp- 
focus photograph of patient without cosmetics. 

When all the w ounds o,f the forehead and face were completely healed the patient was 
discharged. She was instructed to massage the skin to facilitate shifting of the forehead 
skin and to return after three months for the next operation. 







108 


WM. MILTON ADAMS 



Fig. 5 Fig. 6 

Fig. 5 Showing the depression of the forehead, supraorbital ridge and noses. 

Fig. 6. Three years after injury showing complete correction of the facial defect except for 
slight elevation of the medial one-half of the right eyebrow. 



Fig. 7 Fig. 8 

Fig. 7 and 8 End results One and one-half years following last operation Sharp- 
focus photograph of patient without cosmetics. 

When all the wounds of the forehead and face were completely healed the patient was 
discharged. She was instructed to massage the skin to facilitate shifting of the forehead 
skin and to return after three months for the next operation. 
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One year and a half later, Jan. 20, 1941, the patient returned for correction of the facial 
defect. There was a marked depression of the forehead over the area where the outer table 
of the frontal bone had been removed and skin grafted. The upper third of the bridge of the 
nose was markedly depressed and covered by a very thin scar. There was a marked depres- 
sion of the middle half of the right supraorbital ridge and an absence of the inner third of 
the right eyebrow (figs. 4 & 5). It was decided to completely remove the previous!}' applied 
skin graft by multiple excisions and to cover this defect with the remaining normal forehead 
skin. The unstable scar of the upper part of the nose was also to be removed by fractional 
excisions. 

At the first operation, an incision was made around the periphery of the skin graft of the 
forehead. The surrounding skin and underhung soft structures, down to and including the 
periosteum, were undermined laterally to the region of the parietal suture lines. The skin 
on either side of the wound was stretched over the skin graft, as far as possible, to ascertain 
how much of the skin graft could be removed. Lateral relaxing incisions were made along 
the hairline of the upper part of the forehead and along the upper border of the left eyebrow. 
On the right side the relaxing incision was made below the remaining portion of the eyebrow, 
eo that it might be shifted medially with the right forehead flap. To aid in correcting 
the depressed area of the forehead, the portion of the skin graft to be excised was dissected 
as thinly as possible. Skin margins were shifted medially to approximate the edges of the 
remaining skin graft and sutured in place. Approximately \ of the temporary’ skin graft 
was removed at this time. About 1} cm. of the central portion of the scar of the upper part 
of the nose was excised. The remaining scar and surrounding skin on either side of the nose 
was undermined sufficiently to allow the edges of the wound to be brought together in the 
midline. Two weeks following the operation the patient was instructed to begin massage 
on the forehead skin. 

Three months following the first excision, approximately * of the remaining skin graft 
was removed and replaced by further shifting of the normal forehead skin. At the same 
time, the inner half of the right eyebrow was dissected free, with incisions above and below, 
allowing the eyebrow to be elongated and sutured in near normal position. The remaining 
portion of the scar of the upper part of the nose was completely excised and replaced with 
normal skin from the sides of the nose. 

Six months following the second excision of the graft, the remaining portion of the tem- 
porary skin graft of the forehead was removed. The skin on either side of the wound was 
extensively' undermined beneath the periosteum. To permit adequate shift of the perios- 
teum to cover the depressed area, it was necessary to make a vertical relaxing incision 
through the periostum on the underside of the forehead skin flaps. The edges of the perios- 
teum of the forehead flaps were sutured together with interrupted 4 (0) chromic catgut. The 
skin edges were sutured with interrupted 4 (0) and 6 (0) black, deknatel silk. 

On February 17, 1941, between the first and second excision of the forehead graft, a nasal 
reconstruction, including a replacement type of submucous resection, was performed. All 
the bony framework of the nose was completely mobilized to permit reshaping of the nose in 
its normal position. 

Six weeks following the nasal plasty, the depression of the globella region of the nose and 
supraorbital ridge was corrected with a pickled cartilage graft. The implant for the nose 
was inserted through an intra-nasal incision at the bony cartilagenous junction. An 
incision was made along the lower border of the right eyebrow for insertion of the cartilage 
to correct the depression of the supraorbital ridge. 

Three years after injury the patient returned for observation. The only remaining defect 
"as a J cm. upward displacement of the medial one-half of the right ey'ebrow (fig. G). This 
"as corrected with a simple “Z” incision and transposition of the angular flaps (fig. 7 & S). 
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Atlanta, Ga., Chicago, III. 

Thejmmediate or delayed treatment of war wounds involving the soft tissues 
has been under prolonged discussion. The past war proved no exception and a 
generous discussion accumulated regarding the effectiveness of various methods 
of therapy. In this report we are particularly concerned with the immediate 
treatment of war wounds of the facial structures. 

There is no clear line of differentiation in the time limits dividing immediate 
and delayed treatment. It is evident that all definitive treatment must of neces- 
sity be somewhat delayed. However, we consider treatment given with the 
first 24 to 48 hours after injury as immediate and treatment given after 48 hours, 
as delayed treatment. Wounds communicating with the oral or respiratory' 
cavities exhibited moderate surface exudate within 18 to 24 hours after injury. 
In our experience, this is not to be construed as infection of the wound, limiting 
definitive treatment. After 48 hours these wounds frequently assume a most 
unclean aspect and after this period those wounds to be closed primarily should 
be selected with care. We have closed wounds (with drainage) 96 hours old, 
and have achieved primary healing, but we do not feel that this procedure should 
be applied to all wounds so old. 

Since gas gangrene and tetanus arising from injuries of the facial structures 
is virtually unknown, a potent reason for not primarily treating soft tissue wounds 
of the face is removed. By virtue of their excellent blood supply and rapid 
healing properties, facial tissues fall in a separate category from more peripheral 
portions of the body. However, authorities differ in their opinion as to the 
best time to repair facial injuries. As as example of these differences, passages 
may be quoted from the two Militaiy Manuals discussing facial wounds. In 
the Plastic and Maxillofacial Surgery Manual (1) the following recommendations 
are given: “Shreds of obviously devitalized tissue are cut away, but displaced 
flaps of tissue may be sutured back in approximate position. Edges of skin 
and mucous membrane in large wounds communicating with the mouth should 
be sutured together so as not to leave raw surfaces and bone exposed. Wounds 
of the soft tissue communicating noth the mouth or involving the mandible, 
that become infected should have dependent drainage provided. Wounds 
associated with the superior maxilla with adequate soft tissues remaining, may 
be completely' closed, and if drainage is indicated, an intra-oral point may be 
established.” The Manual of Ophthalmology and Otolaryngology (2) states, 
however: “There is a great temptation on the part of surgeons to try to operate 
as soon as they see a patient admitted to the hospital with a large gaping wound 
of the face. One must remember that with the exception of wounds simulating 

1 Presented at the meeting of the American Association of Plastic Surgeons, Toronto, 
June 3, 2946. 
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Chilian injuries, war Mounds are most markedly lacerated, become quickly 
infected and are associated with fractures of the facial bones. Finally, in a 
certain number of them there has been actual loss of tissue. Primary suturing 
of gunshot wounds of the face has been practiced frequently in the past, but the 
results have been totally unsatisfactory. Only in cases of mild and superficial 
Mounds has healing taken place, and when damage to the soft tissues has been 
accompanied with born - injury, the attempted closure has ultimately given away 
and brought on added infla mm ation and sloughing with discomfort to the patient . 
While there is but a limited field for primary suturing, there is a broad scope for 
late primary suturing of soft tissue of the face. In this respect, the proper pro- 
cedure is first to apply frequent warm fomentations until the local inflammation 
disappears, to immobilize fractures and to resort to repairing soft tissues. In 
many cases, it is possible to operate even on very extensive wounds within the 
first two weeks. Wounds in which there is definite loss of tissue cannot be 
repaired adequately at an early period.” 

Rauer (3), in summarizing his experiences in treating maxillofacial injuries 
with the Russian armies states that he has used the delayed method of suture with 
great success in a series of 150 cases, obtaining smooth healing in 87 per cent of 
the cases. In 10 per cent of the cases, partial separation of the wound occurred 
and in the remaining 3 per cent more or less complete separation of the wound 
occurred. The wound is closed without interfering with the granulation layer 
and without undercutting the skin edges, usually between the eighth and twelfth 
days when most of the necrotic tissue has separated. Older wounds are treated 
by complete excision of the granulating bed, followed by undercutting of the 
skin margins. Ordinarily, Rauer states, the early closure heals more smoothly 
with a superior cosmetic result. Virenque (4) of the French Army, is also in 
favor of delayed closure, for, he says, these wounds are characterized by early 
infection and it is desirable to eliminate this before attempting any surgical 
treatment. Clarkson and his associates (5) have recently published an account 
of early treatment of maxillofacial injuries in the British Army. Their findings 
indicate that early treatment is preferable to delayed treatment and we agree 
with most of their conclusions. 

Our objections to the delayed suture of facial wounds are: 1. A long lapse of 
tune after injury to allow dead tissue to separate appears to be unnecessary' and 
undesirable, since similiar effects are gained by primary debridement of the 
wound. 2. Such a delay is uncomfortable to the patient, particularly those 
with cheek and mouth wounds. 3. The incidence of serious secondary hemor- 
rhage is likely to be increased by delayed treatment, with its attendant sup- 
puration and autolysis of dead tissue and the inflammatory' reaction about the 
multiple foreign bodies composed of bits of teeth and bone driven deeply into 
the tissues. 4. The functional and cosmetic results of delayed treatment are 
not superior to those produced by early' treatment. 5. Convalescence of the 
patient is lengthened and he is not fit for transfer to a maxillofacial center for 
final repair so soon as would otherwise be possible. 

From the cosmetic view point alone, there is a real objection to delayed suture 
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since the wounds may not be closed in layers, thereby allowing contraction of 
the healing wound to proceed en mass. Ordinarily, in the technic of delayed 
closure, through and through stitches are applied for coaptation of the wound 
margins. In this manner, the granulations of the wound margins need not be 
disturbed, as Rauer points out. Figs. 1-4 illustrate such a case treated by Dr. 
Clovis Blanc of the French Army during World War I by this technic. The 
extreme contracture resulting is presumably associated with the contraction 



Fig. 1. World War I wound of face, approximately 1 week after injury. Patient of Dr. 
Claude Blanc. We would treat a wound of this extent by primary suture. 

between the opposing surfaces and the lack of close adaptation of the two edges. 
In the final repair of this contracted wound, a defect will be produced by the 
excision of the scarred tissue, which will be very similiar in size and shape to that 
produced bj r debridement of the original wound, in preparation for primary 
suture. Therefore, we feel that superior cosmetic results are likely to be achieved 
in selected cases by immediate repair in layers after judicious debridement. 

The role of administered sulfonamides and penicillin in the immediate repair 
of these wounds is probably important. The wounded soldier has been taught 
to dust his wounds with sulfanilamide prior to applying a dressing, and this 
practice was followed by battalion aid men also. Whether or not this procedure 
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actually acts to promote bacteriostasis is subject to some dispute. All the 
patients treated in our series received penicillin intramuscularly from the time 
of entry into the evacuation hospital where they were operated. No sulfonamide 
was used in the wounds at operation, but many of the patients received sul- 
fadiazine orally in addition to the penicillin. Florey and Cairns (6) studied 
the effect of penicillin in the treatment of wounds incurred during the North 
African campaign and stated on the basis of their observations that open flesh 
wounds and head wounds can be safely and tightly closed if dealt with early. 



Fig. 2. Five Dats After Delated Closure 


providing penicillin solution is administered locally in the wound after debride- 
ment. Their results in the number of successful closures are not better however, 
than those of Le Maitre (7) who practiced primary closure in World War I 
with notable success Mowlem (8) has recently studied the effects of penicillin 
in the treatment of mandibular infections and support is given to the feeling that 
-penicillin may sufficiently control infection to allow healing to proceed normally. 
However, as Meleney (9) points out, it is difficult to evaluate the effects of drug 
therapy in surgical cases because of the great variations in individual cases, 
as well as the lack of carefully controlled studies 
Patients with wounds similar to many of the cases illustrated in the military 
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manuals as well as those pictured in other articles written after World War I are 
now considered by us as candidates for immediate closure. It seems that several 
things militated for successful early facial surgery in the past war. They were, 
the early evacuation of a wounded soldier to a surgical team often within twelve 
hours; possibly the early use of sulfonamides and penicillin to limit bacterial 
activity in these wounds; and finally, a better understanding of plastic technic 
and the usefulness of pressure dressings. 



•Fig. 3. Approximately One Month After Suture. Note Beginning Contracture 

Although we had no previous experience with extensive wounds of the type 
seen, it is evident that many of them were analagous to the more severe facial 
injuries occasionally encountered in civilian life. The wounds fell into two cate- 
gories: 1. Those with moderate or no soft tissue loss and 2., those with extensive 
soft tissue loss. Either of these groups may be found with or without underlying 
bony damage. 

These patients were operated on with novocaine infiltration or blocks, pento- 
thal, or intratracheal gas-oxygen-ether anesthesia. For those severe facial- 
wounds with damage into the mouth and destruction of facial bones adjoining 
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the oral and respiratory passages we used intratracheal anesthesia almost ex- 
clusively. 

The treatment of the bony injuries which we employed is fairly routine and has 
been described often. It consists briefly, in the repositioning of such fragments 
as have sufficient attachment for inability, the debridement of all loose particles 
of bone and teeth, the extraction of fractured teeth and tooth roots and finally, 
the fixation of the bony fragments by means of arch bars, wires and elastics, and 
occasionally, gauze packing for the thin bones of the middle third of the face. 



Fig. 4. Approximately three months after suture. Extreme contracture necessitating 
reexcision and resuture. 

An attempt was made to remove bullet and shrapnel fragments at this time, 
usually through the wound of entrance. Occasionally, counter-incisions were 
necessary for reaching a deeply embedded missile. It was useful to plan this 
incision so that the distal end of the tract could be located through it, otherwise 
considerable difficulty max' be experienced in finding the foreign body. The 
counter-incision is also planned to avoid any important anatomical structures 
which might be severed in a search for the destructive agent. This occasionally 
necessitates the placing of the incision in a remote area dissecting up to the 
missile through the deeper structures instead of the reverse simpler method. 
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In one such case, that of a shrapnel wound of the substance of the cheek anterior- 
posteriorly with lodgement of the fragment in the lateral surface of the ramus of 
the mandible below the sigmoid notch, the shrapnel was removed by making 
an incision beneath the angle of the jaw and stripping up the masseter muscle 
until the foreign body was reached. Tins, then, is a military application of the 
well-known Risdon approach to the temporomandibular joint. Rather fre- 
quently it was impossible to remove all metallic fragments because of their 
•wide and deep distribution throughout the facial structures. These procedures 
were ordinarily performed before the soft tissues were treated because of ease 
of access prior to suture of the facial structures. 



Fig. 5. Patient A. J. — Shrapnel wound of cheek, maxilla and zygomatic bone with mod- 
erate loss of tissue. Note the lacerated character of the soft tissue. 

In the treatment of the soft tissue injuries, it is evident that only those in- 
juries with a slight to a moderate amount of soft tissue loss can be immediately 
closed. Considerable laxity exists in the cheek, particularly in the anterior- 
posterior direction as can be demonstrated by pinching the cheek roughly in- 
dicating the amount of soft tissue immediately available for closure. Frequently 
in a very extensive wound, actual tissue loss is small but displacement of tissue 
may be marked. Sufficiently large loss of a cheek to require lined flap replace- 
ment is obviously beyond the scope of early repair, but moderate cheek losses 
can be effectively and successfully repaired with a high incidence of healing and 
a shortening of the convalescent period. 

These wounds exhibit extreme degrees of laceration with many multiple ra- 
diating tears running from a central defect, figs. 5-7. In certain areas the entire 
epidermal layer of the skin has been removed leaving the corium behind. Or- 
dinarily, these areas are sufficiently large to preclude complete excision. There- 
fore, their margins are trimmed in a manner similar to adjoining regions and this 
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Fig. 6. Patient A. J.— Bony Defect Associated with Soft Tissue Loss 



Fig. 7. Patient A. J. — Repair of soft tissue in layers. The bony injury has been de - 
brided; the cavity resulting from loss of bone structure has been packed through the mouth 
with fine mesh gauze moistened with compound tincture of benzoin. Such a dressing will 
not become foul within a week. 

superficially damaged patch of skin is utilized in the repair. These areas do 
not present a contraindication to early treatment, in our experience. Many 
of these patients exhibit paralysis due to peripheral section of the branches 
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Fig. 8. Patient J. M. — Bui.t.et Gutter Wound of the Cheek and Nose 



Fig. 9. Patient J. M. — Closure of cheek wound by undercutting margins. Pericbondreal 
edges sutured on nasal defect and split-skin graft tied in position. Nares dressed lightly 
with vaseline gauze to assist in molding the mucosal surface. 
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of the facial nerve. We have seen no instance in which repair of the nerve 
was possible. Separation of the parotid duct has undoubtedly occurred in 
conjunction with some of these injuries, but in the marginal destruction of tissue 
present, the proximal end has never been noted. Evidence has been presented 
by Mores tin (10), and others that simple ligation of the proximal end of the 
parotid duct has resulted in cure of salivary fistulas without any untoward 
effects being noted in the gland itself. In general, however, the results of in- 
juries to these structures remained as additional problems for later treatments. 

The first step in the closure of the soft tissue is to debride the margins. This 
is done by trimming the devitalized tissue and a narrow portion of viable tissue 
from the other structures using a very sharp knife along the margin to be re- 
moved. No attention is paid to the pattern of the defect nor are the small 
radiating lacerations debrided at this time. The mucosal and muscular layers 
are first closed separately. The mucosa is ordinarily sutured with fine black 
silk, typing the knots on the oral surface to expedite suture removal. The 
muscular layer is next joined by interrupted sutures of fine silk or 4-0 chromic 
catgut. We feel that closures of these wounds in layers is important to produce 
dispersion of the scar and therefore the least subsequent contraction of the su- 
tured area. The skin defect is closed by means of sliding flaps, rotation flaps, 
or interpolated flaps of skin and subcutaneous tissue, or more rarely, by the use 
of the free skin graft which serves primarily as a physiologic dressing restricting 
the full development of contractions. It is placed with the intention that it 
will be removed at a subsequent time to provide for a more suitable cosmetic 
restoration. We have used all these methods with satisfactory results. The 
free skin graft has been used almost entirely on wounds of the nose where suf- 
ficient adjoining skin cannot be mobilized. Figs. 8-9. Ordinarily, elsewhere 
on the face, by the use of judicious incisions and planned rotations moderately 
functional and cosmetic results. The tension is relieved from the cutaneous 
margins by generous undercutting and by the use of fine white silk or 4r-0 plain 
catgut stitches passed through the deep layers of skin. The skin itself is sutured 
either with fine black silk or fine nylon. Closure of the skin defect by these 
methods usually places the skin suture line in a different plane than that of the 
deeper layers, an important protection against contraction of the healing wound 
in a deforming manner. Whenever possible, small interpolated flaps of skin and 
subcutaneous tissue are utilized in closure to avoid contracting pulls in straight 
lines. Figs. 10-14. 

An important feature in the treatment of all wounds communicating with the 
oral or nasal cavities, is the establishment of drainage at one or more points 
extending from the cavity to a dependent area. Figs. 15-16. This is par- 
ticularly true in those cases associated with fractures of the mandible. Here 
we always establish through and through drainage from the fracture site. Small 
penrose rubber tubing has been found satisfactory for this purpose. Those 
wounds not communicating with the oral cavity may be closed without drainage 
if the debridement is considered adequate. However, even here, it is felt that a 
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narrow piece of rubber tissue extending into the wound depths and emerging from 
one angle of the skin incision is good insurance against later suppurative re- 
actions. This drain may be removed after 24r-i8 hours and leaves little ad- 
ditional scarring. Finally, the wound is dressed noth a single layer of vaseline 
gauze, and several moist dressings to absorb any immediate bloody ooze from 
the wound. Over these are laid a number of gauze' dressings, and finally an 
elastic cotton bandage, as the Ace bandage, is applied over all. This furnishes 



Fic. 10 Fig. 11 Fig. 12 

Fig. 10. Patient L C. — Shrapnel wound of left eye with loss of the lateral 2/3 of the lower 
eyelid. . ... 

Fig. 11. Patient L. G. — Fracture of the floor and lateral orbital border. Direct wiring 
of the fragments with a single fine stainless steel wire. 

Fig. 12. Patient L. C. — 't he eyeball has been enucleated, the soft tissue w'ound debnded 
and two flaps interpolated for reconstruction of the lower eyelid. The conjunctiva has been 
sutured to the margin of the superior flap providing a lining 

good constant pressure against all the wound layers and is easily regulated. 
We feel that a proper pressure dressing is one of the most important factors in 
the successful results achieved in early treatment. 

We have not hesitated to do a tracheotomy if there was any question about the 
adequacy of the air-way. However, not over 2% of the facial injuries required 
tracheotomy. Repositioning of the fractured mandible with adequate fixation 
and the use of adequate pressure dressings to minimize post-operative swelling 
kept the incidence of respiratory difficulties at a low level. 
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Fig 13 Patient H S — Shrapnel wound of cheek and neck Fracture of lower border of 
zygomatic arch with attachment of bone to the masseter muscle This has been reunited 
to the arch with several fine stainless steel u ire sutures There is a complete facial paraly- 
sis 



Fig 14 Patient H S — Closure of soft tissue wound A small flap of skin has been 
interpolated behind the ear giving additional length to the posterior neck flap and breaking 
the line of pull of subsequent contraction 
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Fig. 15. a. and b. Patient A. L. — Shrapnel wound of cheek with destruction of the hard 
palate and fracture of the maxilla resulting in forward displacement of the upper jaw— an 
unuBual injury. There is a separate superficial wound of the forehead. 



Fig. 10. Patient A. L. — Closure of a square wound of the cheek by advancement of a flap 
from the cheek and neck. Drainage is applied intraorally here as in Patient A. J. Fig. 6-7. 
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Pig. 17. Patient G. V. — Shrapnel wound of cheek, passing through mandible, hyoid bone 
and larynx. Shrapnel lodged in wall of larynx. 



Although the repair of large wounds required 3 to 4 hours of intensive -work, 
we did not see any undue effects from keeping these patients anesthetized for this 
period of time. We have no reason to believe that these procedures are too 
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extensive for the wounded of the age group treated. Of course, if multiple 
wounds were present, it often was not possible to carry through such a complete 
program of reconstruction. The most vital parts were repaired first and the 
remainder of the wounds treated in such a way that their later care could be 
expedited. 

An attempt was made to keep the patient in the evacuation hospital until after 
the sutures were removed and respiration and swallowing were adequate. Skin 
sutures were removed on the 4th day at which time satisfactory healing had 
usually taken place. 



Fig. 19. Patient G. V. — X-ray of mandible. Note typical comminution of mandible and 
collapse of lower Jaw. 


SUMMARY AND CONCLUSIONS 

The problem of immediate or delayed repair of war wounds of the facial struc- 
tures is discussed. In our experience, immediate repair is preferable of those 
wounds in which tissue Joss has not been too great in that it produces good 
immediate functional and cosmetic results and lessens' the convalescent time of 
the patient. The bony structures are debrided and apparatus for immobilizing 
the jaws is installed first. The soft tissue wounds are debrided and sutured in 
layers. Defects of the cutaneous covering are closed usually by sliding, rotated, 
or interpolated flaps of skin and subcutaneous tissues, or more rarely, by free 
sk in grafts. All wounds communicating with the oral, or nasal passages arc 
drained. The importance of a pressure dressing to the wounded area is men- 
tioned. It is recognized that not all facial wounds can be closed immediately. 

By these procedures, the patient is made more comfortable, requires less 
nursing care and can be transported earlier than we believe would be possible by 
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Fig. 20. Patient G. V. — Repair of wound. A counter-incision has been made over the 
hyoid bone, for debridement of the loner portion of the tract and removal of the shrapnel. 
The mandible has been repositioned. The soft tissue is closed in layers. The drain extends 
into the mouth at the fracture site. A tracheotomy has been done. Intratracheal anesthe- 
sia. The tube was permanently removed 9 days after operation. 



Fig. 21. Patient G. V. — -X-ray of mandible after repair. Compare with Fig. 19. The 
mandibular arch has been repositioned; the posterior fragment with its one remaining tooth 
has been wired in occlusion The remainder of the mandible has been positioned in occlu- 
sion by means of Risdon wire arches and elastics. Note the positioning of the large de- 
tached fragment at the lower border of the mandible. There is a good chance that this 
mandible will reunite without bone grafting. 
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delayed treatment. These conclusions represent the opinions reached after 
treating over 450 war wounds of the face. 

384 Peachtree Street 
808 S. Wood Street 
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RESTORATION OF THE CHEEK BY USING THE SKIN OF THE 
JAW-NECK REGION 

BOYAX HADJISTAMOFF, M.D. 

Sofia, Bulgaria' 1 

Restoration of a through and through defect of the cheek, that is, outer skin 
and the mouth cavity mucous lining, becomes necessary most frequently after 
radical removal of malignant tumors in this region. In such cases we cut far 
into the sound tissue for at least It to 2 centimeters away from the malignant 
growth, resigning to a much greater insufficiency as a result of this way of operat- 
ing. It is best, of course, to remove the whole of the malignant growth as a 
complete piece surrounded by a margin of healthy tissue. Accidental cuts into 
the malignant tissue during the operation create a possibility for concealed 
spreading of tumor cells. Undoubtedly, it is equally important to find and 
remove all unhealthy and doubtful lymph nodes in that region. The restorative 
intervention undertaken for the covering of the operative defect should be ad- 
justed to those peculiarities of the prime operation. 

The prime operation is the fateful operative action which will decide both the 
fate of the patient and that of the grafting, and its entire accomplishment should 
not be injured through the desire, so often occurring to the operator, to save 
tissue, in order to lessen the problem of the subsequent restorative operation. 
We could say that those who remove the malignant tumor very economically, 
Irving to aid the repair, in reality lose much more healthy tissue as they involun- 
tarily prepare the ground for a speedy recurrence. 

Restoration of a whole cheek becomes necessary also after extensive soft tissue 
losses due to wounds, burns, inflammatory necrosis, et cetera. 

Where can we get such an extensive piece of covering tissue as is necessary for 
recreating the cheek? Here is the difficult problem, which has stimulated the 
working out of a great variety of operative procedures. Naturally, in restora- 
tion of a whole cheek, twice as large a skin cutting is necessary, as it is folded on 
itself in order to form the outer covering of the cheek, as well as oral cavity lining. 
Besides that, the skin grait should be sufficiently wide so as not to hinder the 
movements of the lower jaw. Owing to the necessity of extensive covering tissue, 
many surgeons attempt complicated distant grafts, which require several consecu- 
tive restorative operations, uncomfortable immovable casts, and long post- 
operative treatment. The cases are not rare where before the restorative inter- 
vention, lasting several months, is completed, a fresh malignant secondary tumor 
appears, thus ruining the work of the surgeon and causing despair to the patient, 
already distressed by the long treatment. In old people the casts, for example, 
of an upper limb with the head, created favorable conditions for joint contractions, 
ankylosis, et cetera. On the other hand, lying a long time in large casts conceals 

1 From the Surgical Clinic, Sofia University, Sofia, Bulgaria. Director: Professor 
Dr. Vladimir Tomoff. 
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in itself the danger of giving rise to hypostatic pneumonia. Undoubtedly, that 
operative procedure which could make possible the restoration of the cheek by 
using neighboring skin would be far simpler, safer, and more easily endured by the 
patient. The idea for using the neighboring skin in restoring the cheek made 
the foundation in the working out of a method, the description of which follows. 

In the side region of the neck, in and under -the fossa carotica, a trapezium- 
shaped skin incision is made (figure 1) which really represents a prolongation of 
skin lying immediately under the cheek defect (the skin of the jaw and that of 
the region under the jaw). The trapezium-shaped incised flap is elevated to- 
gether with the underlying fatty tissue. In the same way, the skin lying over 




Fig. 1 Fig. 2 

Fig. 1. In the side region of the neck (in and under fossa carotica) a trapezium-shaped 
flap ismade, which will be used as the innerwall of the skin transplant. 

Fig. 2. The whole skin covering between the cheek defect and the trapezium-shaped cut- 
ting is undermined far into the sides, toward the chin and toward the ear. Thus a broad 
skin band with two nourishing bases (one at the chin a nd the other at the ear side) is formed. 
The trapezium-shaped cutting is folded upward, and in this way the inner side of the flap is 
lined with normal skin. 

and under the jaw region is elevated not only upward toward the cheek defect, 
but also sideways toward the angulus mandibulae and toward the chin. Thus 
a broad skin flap is made with two nourishing bases (toward the chin and toward 
angulus mandibulae) and with an extensive trapezium-shaped prolongation 
downward. By folding the trapezium-shaped flap upward, the back of it is 
lined with normal skin (figure 2). Now the flap is equipped on both sides with 
epidermal covering and can be moved upward in order to fill up the defect of the 
cheek. It is then stitched to the upper edge of the cheek opening by a double 
seam, that is, to the mucous membrane of the mouth cavity, as well as to the skin 
of the cheek (figure 3). With this procedure the main operation is completed. 
The next step is the closing of the operative wound in the region of the neck. 
This is easily' done, as the skin of the neck is very' mobile and elastic. In the sub- 
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maxillary region only a small strip is left uncovered which, later on, about, fif- 
teen to twenty days after the operation, is covered by letting down the super- 
fluous part of the folded upward trapezium-shaped cutting (figure 4). That is, 
for lining the cheek only the upperfolded part of the trapezium-shaped cutting is 
used (figure 4, the margin marked by the dotted line) and the rest is pulled down- 
ward. 

The described operation is technically easily accomplished; it is done at one 
sitting. For the small correction of the lower edge of the upturned trapezium- 
shaped cutting, the patient can come as an ambulatory case. When restoration 




Fig. 3 Fig. 4 

Fig. 3. The prepared ekin flap, which has two nourishing bases and is covered on both 
sides with skin, is moved upward over the cheek defect. The operative wound in the side 
region of the neck is closed by mobilizing the skin edges. This is easily accomplished, as 
the skin of the neck is extremely elastic horizontally. Only in the region under the jaw a 
small area is left uncovered. 

Fig. 4. In ten to fourteen days after the operation, the unused portion of the folded up- 
ward, trapezium-shaped cutting is pulled downward in order to cover the remaining opera- 
tive wound in the region under the jaw. Thus, for the inner side of the cheek, 
only the upper part of the trapezium-shaped cutting is used — that is, as much skin as is 
necessary to substitute for the missing mucous membrane (the margin marked by the dotted 
line). 

of the cheek is undertaken after removing a malignant tumor, the regional lymph 
nodes can conveniently be removed; in the above described plastic operation the 
whole region of the side of the neck, the underchin included, is widely exposed 
for the observation of the operator. On the other hand, because only neighbor- 
ing skin is used, all immobile casts and splints are unnecessary. The grafted skin 
band heals up quickly and securely, as it has a double pedicle — that is, two 
nourishing bases. The good blood supply of the graft assures the success of the 
restorative intervention even in old people, in whom the reconstructive operations 
commonly undertaken are rarely successful. The great elasticity of the skin 
of the neck provides abundant material for covering purposes. It is evident 
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Fig 5 Fig G 

Figs 5 and 6 The secondary spinocellular cancer has extended over a large part of the 
right side of the face, including the w hole cheek and parts of the upper and low cr lip t 
tumor masses have penetrated the skin as veil as the mucous membrane ol tne 
mouth cavity 

, -v^ 



t 


V. 

Fig 7 The trapezium-shaped cutting m the side region of the neck is delated 'the 
skm h ing ubo\ e it as far as the defect and far into the sides, ton ard the chin and the angu 
lus mandfbulae, is also elevated Non the trapezium shaped cutting mil be folded inward 
and upw ard, and in this w a) a large skin band w il 

normal skin and possessing two nourishing bases- 

The skin band w ill be moi ed upw ard in order to fill the check defect 
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from the figures that there exists a very large cheek insufficiency, which extended 
not only over the whole cheek, but also over adjacent parts of the right side of 
the face. At the end, let us mention the fact that during the treatment the pa- 
tient is not confined to bed. He may move freely. Six days after the operation 
he may start feeding by mouth. Under these circumstances the whole treatment 
is done with but little supervising care. The treatment, including the small 
correction of the lower edge of the folded trapezium-shaped flap, is completed 
in twenty to twenty-five days. 

The operation was first applied to a seventy-five year old man with secondary 
spinocellular or epidermoid cancer of the right cheek. Pictures 5 and 6 show 
clearly the severity of the case. The cancerous growth had extended over a 
large portion of the right face, including the right angle of the mouth, in the 



Tig'. 8 Fig. 9 Fig. 10 

Figs. 8 to 10. These represent the patient already shown in figures S and 6, after com- 
pletion of the described plastic operation. A norm ally wide and elastic cheek and a suffi- 
ciently wide mouth opening have been produced. 


vicinity of which, according to the explanations of the patient, appeared the pri- 
mary tumor which was removed several months before the appearance of the sec- 
ondary growth. The growth had already penetrated inward toward the mouth 
cavity and outward toward the cheek. After its eradication a large cheek and 
facial insufficiency was left, which extended from os zygomaticum to basis man- 
dibulae and from the right third of the mouth opening (one-third of both the 
lower and the upper lip was excised) to the masseter muscle (figure 7). The 
restorative intervention was done in the previously described method, using 
local anaesthetic. At the same time all regional lymph nodes were removed; 
some of them contained cancerous metastasis. Figure 7 illustrat.es the size of 
the skin flap obtained from the neck, after the elevation of the trapezium-shaped 
cutting. After covering the operative wound lying in the region under the jaw 
(see description of the operation) and after doing the plastic operation for widen- 
ing the mouth opening, necessary in this case, the patient acquired an elastic 
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cheek and a sufficiently wide mouth. The final plastic and cosmetic achieve- 
ment can be seen in figures 8 to 10. 

SUMMARY 

An operative method for restoration of a through and through cheek defect, 
or of a whole cheek, is described. The cheek defect is covered by means of a 
skin band, containing the underlying fatty tissue, possessing two nourishing bases, 
and equipped on both sides with normal skin. The skin-fatty band consists 
of the skin covering of the lower jaw and under jaw regions, and of a trapezium- 
shaped flap taken from the fossa carotica region. The operation is made clearer 
by figures 1 through 4. The following operative case, a man of seventy-five years 
of age, suffering from secondary spinocellular or epidermoid cancer of the cheek, 
is illustrated by figures 5 through 10. 

BIBLIOGRAPHY 

1. Anhausen: Plastischer Ersatz der Gesamten Gesichtshaut. Zbl. Chir., 66:2015, 1939. 

2. Boichev, B.: A New Method of Plastic of the Cheek. Bulg. Clin., 6: 462-469, 1933. 

3. Ehrenfeld, H. : Vorschlag Einer Plastischer Mcthode zur Deckung Grosser Wangen- 

defekte. Arch. Klin. Chir., Bd. 147: 633-636, 1927. 

4. Eiselsberg, A.: Spatbericht fiber Eine Wangenplastik. Schweiz. Med. Wechr., 

No. 2, 1935; Zbl. Chir., 62: 2693, 1935. 

5. Esser, J. F. S.: Oben Gesticlter Arteria Angularis-Lappen Ohne Hautstiel. Arch. 

Klin. Chir., Bd. 117: 477, 1922; Zbl. Chir., 49: 1223, 1922. 

6. Fohl, Th. and Kilian, H. : Gesichtsplastik Durch Weichteilverschiebung Nacy E. 

Rehn. Dtsch. Z. Chir., Bd. 222: 309, 1930. 

7. Frankenberg, B.: Plastic Surgery of the Face. 1930 (Russian). 

8. Kartaschef, Z. I.: Plastic Replacement of Large Facial Defects. N. Surg. Arch., 30. 

83-89, 1933 (Russian). 

9. Kirschner, M.: Allgemeine und Spezielle Chirurgische Operationslehre die Plastischen 

Eingriffe an den Wangen, Bd. 2: 395-420. Jul. Springer, Berlin, 1935. 

10. Lexer, E.: Die Gesamte Wiederherstellungschitutgie, Bd. 1. Ersatz der Wangenhaut, 

135-153, 240-243. Joh. Amb. Barth. Leipzig, 1931. 

11. Mever-Burodorff: Gesichtsplastiken. Zbl. Chir., 66: 2431, 1939. 

12. Maure, B.: Les Principe des Lambeaux 4 Pddicules Tubulds en Chirurgie Rdpatrice. 

Bull. Mdm. Soc. Nat., T. LII, 736-747, 1927. J. de Chir., 30: 548-551, 1927. 

13. Parin, B.: Transplantation grosser Hautlappen mit Hilfe des Runden Hautstiels 

durch Beschleunigte Wanderun Desselben im Unterarm. Arch. Klin. Chir., 168. 
191-198, 1931. 

14. Sanvenero-Rosselli, G.: Restaurazioni Plastiche Del Viso. Atti Soc. Lombards 

Chir., 36: 1933. Zbl. Chir., 60: 2915, 1933. 

15. Sebileau, P.: Des Autoplasties 4 Lambeaux. Rev. de Chir., 46: 207-258, 1925; J • de 

Chir., 30: 164, 1926. 

16. Simon: Hautplastiken. Zbl. Chir., 66: 165, 1939. 

17. Thorek, M.: Modern Surgical Technic. Meloplasty. Vol. 11, 199-203. J. B. Lippin- 

cott Company; New York, 1938. 



CLASSIFICATION OF MAXILLOFACLAL INJURIES 1 


LT. COLOXEL DANIEL KLEIX 
Brooklyn, iV. }'. 

“Wounds of the face have been interesting chiefly from the rapidity with which 
even the most severe and dangerous looking of them heal .... It would be easier 
to say where, and how, the face has not been pierced by balls, than to enumerate 
the directions in which it has. The upper and lower jaws have been fractured, 
and large portions of them removed, yet, with few exceptions, a good recovery has 
followed when no other concomitant injury assisted to bring about an unfavor- 
able issue”. 

These observations were made during the Crimean War by G. H. B. McLeod 
in his book “Notes on Surgery in War in Crimea” and published in 1862. The 
mechanics of war have changed since then, ninety years ago, but the same nota- 
tions hold true today. Maxillofacial injuries are of great concern not so much 
because of the possibility of loss of life but because of the scarring and defomuty 
which cannot be concealed. 

With the completion of the Italian Campaign, a review, comprising a period 
of twenty months, was undertaken of the maxillofacial injuries admitted to an 
evacuation hospital. The work was augmented when, for a short period, we 
were the head center for the local British forces and for a longer period the Bra- 
zilian Expeditionary Force used the facilities of the hospital. From this study 
a number of observations were noted and these will be detailed in a series of 
papers. 

An attempt will be made at this time to evaluate the maxillofacial injury, to 
properly classify the patient who is seen with an injur}' to the face and neck, 
of varying degree, so that despite the apparent severity of the injury we may 
know what clinical points to look for, what may be done for him surgically and 
what the prognosis will be. All this knowledge can be readily applied to civilian 
practice where the automobile not infrequently produces destruction similar 
to that seen on the battlefield, war having been once defined as an epidemic of 
trauma. 

Attention is brought to the observation that the severe injury to the facial 
region does not of itself place the patient in danger. We have seen patients with 
fractures of practically every' bone in the face plus associated severe local soft 
tissue injury enter the hospital as ambulatory cases. They r were cooperative 
and required little or no preparation for complete surgical repair. Others, with 
apparently lesser injuries, were markedly distressed and showed altered physio- 
logical states. It is on the basis of these observations that we have made the 
following classification of cases admitted to the maxillofacial service. 

1 From the Michael Reese Hospital Unit, Chicago, 111. 
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Group 1 . Primary Maxillofacial Injuries 

a. Without hemorrhage or obstruction 

b. With (1) hemorrhage, (2) obstruction, or (3) both 
Group 2. Maxillofacial Injuries with Concomitant Wounds 

PRIMARY MAXILLOFACIAL INJURIES WITHOUT HEMORRHAGE OR OBSTRUCTION 

These patients varied from those with insignificant wounds to those with 
extensive and serious bone and soft tissue destruction. The significant features 
of the eases falling into this group is that without hemorrhage and/or obstruction 
and no concomitant injury extensive maxillofacial injuries were noted and the 
patients were quite comfortable and in little need of sedation. The pulse rates, 
blood pressures and blood studies showed no significant changes from the apparent 
normal. The pre-operative preparation was minimal and we have proceeded to 
do one stage primary repairs in the severely injured with excellent post-operative 
results. Extensive surgical procedures have been undertaken such as complete 
intranasal reconstruction for the crushing injury of the central face region, ro- 
tation flaps to eover large defects, direct bone wiring in certain types of mandib- 
ular fractures, Caldwell-Luc procedures for antral foreign bodies, reconstruction 
of avulsed lips and primary closures of extensive wounds of the face and floor of 
the mouth. These patients tolerated the anesthesia and operation well and were 
usually ambulatory within twenty-four to forty-eight hours. 

Case Report 01. Diagnosis: 1, Perforating wound of face, severe; 2. fracture compound 
comminuted maxilla, right; 3. fracture compound comminuted mandible, right;-!, laceration 
of tongue, severe ; 5. foreign body in neck, right. 

A bullet entered the right side of the face beneath the eye. It perforated the maxilla 
destroying the posterior part of the alveolar ridge and the adjacent tissues. It then 
traversed the mouth through the tongue, shattered the mandible and the missile lodgeo in 
the superficial tissue of the right neck region. 

Injured: 5 March 1750 hours. 

Admitted to a field hospital: 5 March 2200 hours to clear his airway which had become 
partially obstructed by blood. 

Admitted to this hospital: 6 March 0100 hours, in good condition. 

Operation: 6 March 1300 hours. Under endotracheal anesthesia multiple loop wiring 
was first applied to the upper and lower jaw. The oro-antral opening was debrided, loose 
bone spicules were removed from the antrum, mucous membrane flaps in the mouth were 
mobilized by undermining and the flaps brought over the opening from the antrum into the 
mouth closing same. The tongue lacerations were sutured and all the torn mucous mem- 
brane was approximated to seal off the mouth from the mandible. The bullet was removed 
from the superficial tissues of the neck through a small incision and this wound was left 
open. With a long sub-mandibular incision the fractured mandible was exposed and the 
edentulous posterior fragment was wired directly to the anterior fragment. One large 
completely detached bone fragment was replaced along the inferior mandibular border and 
held in place by suturing a flap of tissue over it. This wound was then closed in layers and 
one plasma tube drain placed to the fracture site. A naso-antral window was made to 
drain the right maxillary sinus. The mandible was supported, by a four-tailed pressure 
bandage cut from three inch stockinette. Five hundred cubic centimeters of blood were 
given to replace that lost at operation. All deep tissues were closed with 3-0 catgut plain, 
4-0 silk being used for the mucous membrane and skin, and 0.018 stainless steel wire for the 
bone wiring. On 7 March the patient was out of bed and the rubber bands were applied to 
the jaw wires and good occlusion was obtained. On 12 March all skin sutures and drains 
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were removed. On 21 March the patient was evacuated to a general hospital at which time 
the submandibular incision had healed, the edema of the face had disappeared and x-ray 
studies showed the bones to be in good position. 

This case illustrates all the points noted in the group 1 classification. Despite 
the severe injuries he had lost little blood and had no obstruction. The patient 
was ambulatory, needed no pre-operative preparation and in fact was not classi- 
fied as an urgent operative problem. Extensive surgery was performed and in 
twenty-four hours he was up and about with a final reduction of his fractured 
mandible. 

PRIMART MAXILLOFACL\L INJURIES WITH HEMORRHAGE, OBSTRUCTION OR BOTH 

In this group we had the same type of cases as noted previously but the clinical 
picture was altered when blood loss had been severe or respiratory obstruction 
was present, and particularly so when both conditions existed concomitantly. 
We noted more often the patient with the cold and clammy skin, ashen hue, 
rapid pulse, decreased blood pressure, dyspnea and apprehensiveness. A rapid 
evaluation of the cause of this state was made and measures were instituted im- 
mediately to restore the patient to a state of physiological balance. Treatment 
was directed at the primary cause of these conditions. Lost blood was replaced 
with blood, and when urgently needed, unmatched low titer “0” blood was given 
without reactions. Obstruction was relieved by a tracheotomy if necessary. 
X-ray studies were frequently undertaken after resorative measures had been 
administered. When the requirements of replacement of blood and the estab- 
lishment of an adequate airway had been met, the patients in this group were able, 
to safely undergo extensive reconstructive surgery and the post-operative course 
w as usually similar to that in the previous classification except that those patients 
with tracheotomies presented their own special nursing problems. 

Case Report HZ. Diagnosis: 1. gunshot wound of face, left; 2. fracture compound com- 
minuted mandible, left; 3. fracture compound hyoid bone; 4. laceration trachea, severe; 
5. injury to carotid artery, right; 6. bullet in supraclavicular fossa, right. 

A bullet entered the left side of the face, fractured the mandible and the hyoid bone. 
It traversed the neck lacerating the trachea and lodged in the wall of the carotid arterj’ on 
the opposite side of the neck just above the level of the clavicle. 

Injured: 7 January 1300 hours. 

Admitted to hospital: 7 January 1415 hours. 

Operation; 7 January 1430 hours. Under local anesthesia a tracheotomy was performed. 
The patient was given one unit of plasma and 1000 cc of 0 9% saline solution intravenously. 
He was then sent for x-ray studies and returned to the seriously ill ward. The swelling in 
the right neck region at the site of the foreign body gradually increased. On S January at 
0030 hours the right neck region was explored. The anesthesia was ether administered 
through the tracheotomy opening. The foreign body was in the wall of the right carotid 
artery just above the level of the clavicle. Bleeding was controlled by the use of stick 
sponges pressed against the artery above and below the wound level. The bullet was 
removed, the hole in the vessel closed with 3-0 silk, and the carotid artery was then ligated 
above and below the traumatized area and this segment was removed. During the opera- 
tion the patient received 1000 cc. of blood. On 9 January the jaws were wired and fixed 
with rubber bands. Good occlusion was obtained. The tracheotomy tube was removed 
on 14 January. On IS January the patient was evacuated to a general hospital without 
mental, cerebral or peripheral nerve changes 
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In this case we had to contend with the factors of both hemorrhage and res- 
piratory obstruction. The lack of an adequate airway demanded immediate 
attention as can be seen from the time sequence of hospital admission and opera- 
tion. With the relief of the respiratory obstruction and the restoration of fluids 
the patient’s condition improved sufficiently to warrant the second operation 
within a relatively short period. By the use of multiple transfusions these pa- 
tients were rapidly brought back to a state of physiological equilibrium and we 
were unable to note any differences in their ability to undergo extensive primary 
one-stage repairs or in the post-operative course as compared with similar injuries 
where blood loss had not been significant. Even where a tracheotomy' was re- 
quired we had no hesitancy to do our usual reparative surgery after only a short' 
wait. These patients too, did very well. 

Maxillofacial injuries until concomitant wounds 

In this group we had the patient with damage to the maxillofacial region 
and with concomitant cerebral, thoracic, abdominal or extremity wounds. When 
there was active bleeding from the face or when respiratory obstruction existed 
there was never any r question as to surgical priority. While the facial injury' 
is rarely the cause of death, it is disfiguring and must not be relegated to 
the background despite the other wounds. Our experience was that the facial 
surgery added no risk to the wounded soldier with major cerebral, thoracic, 
abdominal or extremity injury. Immediate reparative surgery was indicated 
to preserve tissue, for with delay, in addition to tissue loss from the original 
trauma there would have been an added loss from infection and retraction and 
the golden opportunity to do our surgery between the stages of contamination 
and infection would have been lost. Early repair will minimize later deformity. 
Cooperation between the services made possible suitable arrangements for the 
anesthesia and the operation so that all the surgery could be done at one sitting. 
Where, due to the position of the patient, the head and neck could not be ap- 
proached while other surgery' was in progress the maxillofacial repair was done 
at the termination of the other surgery using a lighter plane of anesthesia. 

Any patient with an apparently' primary maxillofacial case and who exhibited 
restlessness, drowsiness, altered blood pressure or pulse or respiratory rate and 
which symptoms were not accounted for by the loss of blood or respiratory ob- 
struction was re-examined for a concealed injury. An injury to the chest from 
a crush or blast or a minute wound of entrance of a foreign body may have been 
overlooked. A ruptured kidney may be present in a soft abdomen. The inti- 
mate relationship of the sinuses of the skull to the brain and its covering must be 
constantly borne in mind. Negative x-ray studies of the skull are no indication of 
lack of cerebral injury and it is important to remember that basal skull fractures 
are not often demonstrated roentgenologically. Injuries to the eyes, no matter 
how severe, did not affect the clinical picture of the maxillofacial injury'. 

Case report IKS. Diagnosis: X. fracture compound comminuted clavicle, right; 2. frac- 
ture compound comminuted scapula, right; 3. perforating wound of leg, right; 4. avulsion 
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eye, left; 5. fracture compound orbit, left; 6. fracture compound comminuted maxilla, 
bilateral;?, fracture compound comminuted mandible, bilateral. 

The patient had sustained multiple wounds. There was a large penetrating wound of 
the right shoulder involving the clavicle and the scapula, with a large foreign body deep 
behind the latter. There was a small perforating wound of the right leg. On the left side 
of the face a shell fragment had destroyed the eye and left maxilla. The walls of the sinus 
were badly crushed with entrance into the eye above, the nose medially and the mouth 
below. Both maxillae were freely movable. The mandible was fractured into at least four 
large sections. There was a loss of considerable bone and soft tissue in the chin region. 
Injured: 4 January - 1300 hours. 

Admitted to this hospital: 4 January 1600 hours. 

Pre-operative preparation: 500 cc. blood. 

Operation: 4 January 1900 hours. With the patient propped up by a wood block under 
his shoulders, it was possible for a general surgical team and the maxillofacial service to 
operate simultaneously. The anesthesia was endotracheal with a nasal intubation. The 
shoulder wound was debrided and the foreign body removed by extending the wound of 
entrance. The leg wound was also debrided. The mucous membrane of the roof of the 
mouth was sutured to seal off the opening into the maxilla. The maxilla was packed from 
the outside after debridement with one inch gauze to control bleeding. The left eye was 
enucleated and the soft tissues about the eye were repaired. Multiple loop wiring was 
applied to the few remaining teeth in the upper and lower jaws. In the chin region where 
the mandible was completely exposed, two Is’ ge bone fragments of the mandible were wired 
directly to each other. The tissues about the chin were undermined and then closed. All 
the torn mucous membrane within the mouth was closed to completely seal off the mandible 
from the oral secretions. One plasma tube drain was placed to the fracture site in the chin 
region. A plaster Velpeau dressing was then applied for the right shoulder and clavicle. 
As usual 3-0 plain catgut was used for buried sutures. 44) silk for the mucous membrane and 
skin, and 0.018 stainless steel wire for the bone wiring. On S January the rubber bands 
were applied to the multiple loop wiring of the jaws and good occlusion was obtained. On 
17 January he was evacuated to a general hospital. The only post-operative discomforts 
that the patient had, and his only complaints, were centered about the shoulder. 

This case illustrates a maxillofacial problem with a a concomitant injury'. 
Combined surgery by two operative teams shortened the time of anesthesia. 
No time was lost in repairing the injuries about the face and it will be noted that 
post-operatively the severe facial injuries caused the patient far less discomfort 
than the fracture of the clavicle and the scapula. 

SUMMARY 

Patients with maxillofacial injuries can be divided into three clinical groups. 
In the first classification are those patients exhibiting injuries to the face and neck 
of varying severity but without hemorrhage or obstruction of the airways. These 
patients are usually quite comfortable, need little sedation and show few, if any, 
signs of clinical shock despite the severity of the injuries. They safely tolerate 
extensive primary repair of the damaged parts. In the second classification are 
the same type of cases but suffering from noticeable loss of blood, respiratory 
obstruction or both. These patients are acutely ill and present many - of the 
manifestations of clinical shock. Treatment is directed at the relief of this latter 
state by the replacement of lost blood and the establishment of an adequate air- 
way. When these criteria have been met primary reparative surgery of any' 
degree may be carried out, as in the first group. In the third classification are 
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the facial injuries with concomitant cerebral, thoracic, abdominal or extremity 
injury. Facial surgery will not compromise the treatment of these cases and 
should be done concomitantly for the end results of minimal scarring and de- 
formity. Any apparently primary maxillofacial case exhibiting restlessness, 
drowsiness, altered blood pressure or pulse or respiratory rate not accounted for 
by hemorrhage or respiratory obstruction must be examined for a concealed 
injuiy. 

I wish to thank Col. Manuel E. Lichtenstein for his suggestions in the prepara- 
tion of this paper. 



CLEFT LIP REPAIR AFTER AXHAUSEN 


HANS MAY, M.D. 

Philadelphia 

Innumerable procedures have been proposed for closure of congenital cleft 
lips. The older methods aimed at the closure of the defect in primitive fashion 
without regard of the cosmetic result. The vermilion border lining the defect 
edges were sacrificed and the cleft was closed by simply uniting the wound 
edges. Mirault was the first to utilize the vermilion border lining, thus im- 
proving the appearance of the lip. His method became more or less the basic 
principle for various modem procedures. The object of the latter is not only 
to secure a firm closure of the cleft but to correct all deformities around the cleft: 
The deviation of the nose, the flattened nostril, and the shortness of the lip. 

Blair and Brown improved the Mirault technic in an ingenious way, and 
worked out a method which assured excellent cosmetic results. They also dem- 
onstrated thatin through and through clefts a forceful approximation of the shaped 
halves of the hard palate, as devised by Brophy and others, was unnecessary, 
hence, so many future harmful deformities could have been avoided. Veau, 
who more than anyone else has stimulated modem principles in cleft lip and 
palate surgery, proposes a technic by which in total clefts lip and hard palate 
are closed in the same sitting. The utilization of a vomer turnover flap is a 
clever and unique scheme. The vomer flap has been welcomed by many leading 
authorities. Ivy and Curtis combine it with the Blair-Brown operation on the 
lip. I agree with W. B. Davis that simple incisions are preferred before those 
with “complicated geometric designs”. I also agree with Axhausen that the 
closure of the hard palate at the time of the lip repair is not an advantage, since 
it increases the operating risk and does not simplify the later palate repair. 

Axhausen, going out from basic modem principles as outlined by Blair and 
Brown, Veau, and others, aimed at simplifying the incisions and developed 
a technic, which — from personal experience in thirty-six patients with various 
types of lip clefts — I can highly recommend. Axhausen published his mono- 
graph in Germany during the war. Only a very few' of those have reached this 
country'. Hence, his method is practically u nkn own in the United States 
The purpose of this article is to give an evaluation of the method and to recom- 
mend it to those interested in cleft lip surgery for further trial. The technic 
wall be described for the most common deformity, the unilateral through and 
through cleft (unilateral lip, alveolar process, palate cleft, Group III after Rit- 
chie). The operation is performed between the 6th and 8th week after birth, 
if the child is gaining weight and is healthy. A careful preoperative examina 
tion and evaluation of the child’s condition is imperative. Axhausen recom- 
mends local anesthesia; I prefer ether vapor administered through a sterile 
ether hook held in the angle of the mouth. 
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The repair is divided into the following stages: 

1. Formation of the floor of the nostril. 

2. Correction of the alar displacement. 

3. Correction of the septum displacement. 

4. Closure of the lip. 

1. Formation of the floor of the nostril (Fig. 1-3). The floor of the nose is 
reconstructed only anteriorly, i. e., not further back than just behind the alveolar 
process. It is constructed by utilization of turn-over flaps, taken from the 
median and lateral walls of the cleft. The cleft behind the alveolar process 
remains open until the palate is repaired. 

The first step consists in formation of the median turn-over flap. With a 
retractor, the nostril is lifted forward and an incision is made just behind the 
rim of the columella from its tip to the ridge of the alveolar process. The knife 



Fig. 1 Fig. 2 

Fig. 1. Formation of the median turnover flap (redrawn from Axhausen, G.: Tecbnik 
und Ergebnisse der Lippenplastik G. Thieme, Leipzig, 1941). ., 

Fig 2. Formation of the Lateral Turnover Flap (redrawn from Avhausen, G. : Technix 
und Ergebnisse der Lippenplastik. G. Thieme, Leipzig, 1941). 
r 

is now turned horizontally and the incision curved around the alveolar process 
ending posteriorly where premaxilla and vomer meet (fig. 1). The mobilization 
of the flap is difficult; it should be carried out under sharp dissection, avoiding 
perforation of the flap and injury to the septal cartilages. The flap should 
not be extended further posteriorly than to the groove which is formed by the 
insertion of the vomer to the premaxilla; (otherwise the flap will tear at this 
point and may need replacement by a small turn-over flap from the vomer). 

Formation of the lateral turn-over flap is the next step. This step is com- 
bined with an incision along the gingivo-labial sulcus and mobilization of the 
soft tissues of the cheek (fig. 2 and 3). The incision starts at the edge of the 
alveolar process and is led to the point where alveolar process, tip of ala and 
vermilion border meet, and from there upward into the nostril (fig. 2). The 
location of this latter part of the incision, the nostril incision, is important; 
if it is too close to the rim of the nostril, the nostril will be weak and collapse 
when rotated. If it is too far posterior, it will make the nostril too bulky. As 
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a rule, the incision should be made so that it is one-quarter anterior to the mucous 
membrane skin line, and three-quarter skin lining of the nostril is left in front 
of the incision. 

The cheek is mobilized from an incision along the lateral gingivo-labial sulcus 
leaving a rim of mucous membrane attached to the gingival side to facilitate later 
suturing (fig. 3). tilth a sharp periosteal elevator, the soft tissues of the cheek 
are mobilized until the nasal bone and the foramen infra-orbitale, i. e., the infra- 
orbital nerve are reached. Hemorrhage is controlled by pressure. 

The lateral tum-over flap is now formed by freeing the tissues from the edge 
of the alveolar process upward, beyond the Ion er tubinated bone. 

Median and lateral turn-over flaps are now united with sutures of 00000 
Chromic catgut. The lower suture is left long for later use. 

F" 

t 


Fig. 3 Fig. 4 

Fig. 3. Both Turnover flaps are sutured together to form the floor of the nostril. (Re- 
drawn from Axhausen, G-: Technik und Ergebnisse der Lippenplastik. G. Thieme, Leip- 
zig, 1941.) 

Fig. 4. Formation of the alar flap and of the median vermilion border flap (redrawn from 
Axhausen, G.: Technik und Ergebnisse der Lippenplastik. G. Thieme, Leipzig, 1941). 

2. Correction of the alar displacement: For the formation of a \t ell-formed 
nostril, it is necessary to mobilize the laterally displaced ala and to unite its 
tip with the columella of the septum at the site of the tuberculum. At this 
particular place, the recipient site is already prepared. It is the wound which 
has resulted from turning over the median flap for formation of the floor of the 
nose (fig. 1 and 3). To facilitate smooth approximation of ala and recipient 
site, the tip of the ala is mobilized in form of a small flap. There is usually a 
small portion of skin available median to the tip. This, how ever, is not sufficient. 
The flap must be made longer. Its posterior (inner) edge is already made, 
resulting from turning over the lateral nostril flap (fig. 2). Hence, only the 
anterior (outer) incision needs to be added. It starts at the point where the 
tip of the ala and lateral vermilion border linin g join each other (fig. 4), and 
proceeds upward and lateral along the base of the ala for about one cm. After 
anterior and posterior incision have been connected with each other, the small 
ala flap is mobilized and sutured into the upper wound angle of the columella; 
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the posterior edge is sutured to the median and lateral turn-over flap; the an- 
terior edge to the outer wound edge of the columella (fig. 5). Care should be 
taken to unite the tip of the ala with the tuberculum of the columella The 
place of the tuberculum can easily be found, it is the point where the line along 



Tig 5 Tig 6 

Fig 5 The alar flap is sutured to the columella and to the lateral turnover flap (redrawn 
from Axhausen, G Technih und Ergebmsse der Lippenplastih G Thieine, Leipzig, lvtb 
Fig 6 Correction of septum displacement by mobilization of the tissue median to the 
cleft (redrawn from Axhausen, G Technih und Ergebmsse der Lippenplastik G Thieme, 
Leipzig, 1941) 



Fig 7 Fig 8 

Fig. 7 Lateral advancement of the lip median to the cleft (Redrawn from Axhausen, 
G.- Technih und Ergebmsse der Lippenplastih G Thieme, Leipzig, 1911 ) 

Tig 8 Formation of the lateral vermilion border flap (Redrawn from Axhausen, G 
Technih und Ergebmsse der Lippenplastih G Thieme, Leipzig, 1941 ) 

the median x ermilion border lining (muco cutaneous junction) t ould intersect 
the outer w ound edge of the columella Its location can be facilitated by forming 
the median vermilion bordei flap before adjustment of the ala This is done 
as follows: An elastic clamp is applied to the right side of the uppei lip to reduce 
bleeding While the displaced upper lip is pushed with a finger into correct 
position, the “bow of the cupido” (juncture of philtrum with the muco cutaneous 
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border of the ver mili on) becomes visible, at least its point opposite to the cleft. 
If the corresponding point at the cleft is not visible, it is imagined near the 
vermilion border in the same level as the other point and marked with a drop of 
methylene blue, inserted intracutaneously. From this point, an incision is 
made upward and parallel to the muco-cutaneous junction just within the skin 


V 

V 



Fig. 9 Fig. 10 

Fig. 9. Median advancement of the lip lateral to the cleft. (Redrawn from Axhausen, 
G.z Technik und Ergebnisse der Lippenplastik. G. Thieme, Leipzig, 1941.) 

Fig. 10. Closure of the lipjn layers. The muscle suture is tied posteriorly. 




Fig. 11. To counteract notching of the vermilion border at the point of approximation 
the vermilion border is sutured at a different level than the skin by reducing the vermilion 
border flap on the lateral side and making the median vermilion border flap longer. 

line until the incision meets the outer wound edge at the columella. This is the 
point of the tuberculum which also is marked with a drop of methylene blue. 
The tip of the vermilion border is now grasped and a whole thickness vermilion 
border flap cut down to the first marker. The ala flap can now be accurately 
adjusted as described above (fig. 5). 

3. Correction of the septum displacement: The extra median displacement 
of the septum is corrected by advancement of the mucous membrane along the 



Fig. 12 a. Complete cleft lip and cleft of the alveolar process. No cleft of the palate 
Operation seven weeks after birth. 



Fig 12 b Eighteen months after operation 

advanced laterally by pulling it with a forceps in that direction and fastened 
in this position vith silk sutures (fig. 7). 

4. Formation of the lip: Prior to the closure of the lip cleft, a vermilion bordei 
flap must be made from either side of the cleft. The median one is already 
formed. The lateral one is made in a similar fashion as the median flap after 
application of an elastic lip clamp (fig. 8). The length of the wound edge of the 
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Klein should equal that on the median side. A mosquito hemostat is applied to 
the tip of each flap for traction. 

Advancement of the mucosa along the lateral gingivo-labial sulcus is the 
next step which is done in a way similar to that on the median side (fig. 9). The 
lateral and median wound edge are united in front of the alveolar process cleft 
and to the floor of the nostril. 

The Up is sutured in three layers. The muscle layers are united first (fig. 10). 
To prevent inversion of the skin edges, the latter are mobilized from the muscles 
for a short distance. Three catgut sutures are usually required to approximate 
the muscles. The lowest one should be placed exactly in level of the muco- 
cutaneous junction of the lip. The skin edges are united with fine silk sutures. 



Fig. 13 a. Unilateral total cleft of lip and palate. Operation six weeks after birth: 
Closure of lip and alveolar process. 

Fig. 13 b. Child nine months after the operation. 

The vermilion border flaps are severed at their base and the resulting wound 
edges united with fine silk sutures. The lowest silk suture is left long to retract 
and evert the lip which facilitates the exposure and suturing of the vestibular 
mucous membrane. 

Variation: The author follows Axhausen’s technic in most details. However, 
the retention suture which Axhausen uses (similar to Veau’s technic) has not been 
successful in our hands. It often gave way too early. We found Blair-Brown’s 
nostril retention suture a more reliable and more efficient method in holding 
nostril and lip together. I also do not tie the sutures of the labial muscles in 
front, but posteriorly and have not observed a stitch abscess since. Fine cotton 
sutures are used for all buried sutures. To counteract notching of the vermilion 
border at the point of approximation, the vermilion border is sutured at a dif- 
ferent level than the skin. This is accomplished by reducing the length of the 
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vermilion border on the lateral side and making the vermilion border flap of the 
median side longer or vice versa, depending upon the discrepancy of width in 
the two sides (fig. 11). If the nostril is too flat, a crescent piece of skin, and 



. Tig. 14 A. Bilateral total cleft. Closure of left side live weeks after birth, and that of 
right side nine weeks after birth. 



Fig. 14 B. One year after the operation 


cartilage is removed from the alar-columellar junction followed b3 r skin suture 
prior to the insertion of the retention suture. 

In complete lip clefts, (the alveolar process is closed, Group I of Ritchies 
classification) the cleft involves lip and floor of the nostril. The technic docs 
not differ much except that the alveolar process does not require closure, and 
formation of the floor of the nostril needs a minor modification. The technic 
is also similar for closure of bilateral total clefts. The vermilion border of the 
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ihiltrum should be preserved since the philtrum if placed in anatomical relation 
rill greatty help the development of the anatomy. This has often been em- 
ihasized by Warren B. Davis. The premaxilla must be retrodisplaced only 
n cases where the cleft is very wide and the premaxilla shows extensive anterior 
ii spin cement. This is best done with an oblique cut through the vomer about 
1.5 cms . posterior to the maxilla after H. S. Vaughan. A simil ar technic is 



Fig. 15 a. Secondary deformity after cleft lip and cleft alveolar process repair. Com- 
munication of nose and vestibulum, lateral displacement of the ala. Scars of upper lip 
with notching of vermilion border. 



c 

Fig. 15 b and c. Four weeks after correction 


used in the repair of secondary deformities of those cases which exhibit all four 
characteristic deformities, namely downward displacement of nostril, laterally 
displaced ala, extra-median position of the septum, and a connection between 
nasal cavity and vestibulum oris (fig. 12-15). 

Conclusion: Axhausen’s method of cleft lip repair is described, which is based 
on firm closure of the cleft and correction of the deformities around the cleft, 
namely, deviation of the nose, flattened nostril, and shortness of the lip. The 
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repair is divided into formation of the floor of the nostril, correction of ala 
displacement, correction of septum displacement, and closure of the lip. It 
is applicable to all types of lip clefts, also applicable in the repair of secondary 
deformities following primary repair of lip clefts. 
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SUBSTITUTION OF THE CHISEL FOR THE SAW IN 
RECONSTRUCTIVE SURGERY OF NOSE 


\YM. LAWRENCE GATEWOOD, M.D. 

.Ynr Vorl 

With the method commonly in practice today, much time and energy are 
unnecessarily consumed and undue trauma is produced in the removal and read- 
justment of the excess bone structure in the operation for reconstruction of 
the oversized nose. This, in the opinion of the writer, can to a great extent 
be overcome if the chisel is substituted for the saw. The procedure herein 



Fxg. 1 Sets- Surface Masked to Outline Desired Height of Bridge and 
Length of Nose. 


presented should effect the gross reduction in the size of the bony and carti- 
laginous parts with a saving of time and effort and pave the way for the refine- 
ment of technique which is subsequently required. Only a brief outline of 
text is necessary to make clear the fundamentals of the procedure about to be 
described as the accompanying illustrations should adequately serve to reenforce 
and elucidate the subject matter. 

PRELIMINARY PROCEDURE 

The skin of the nose is marked to indicate the desired height of the bridge 
and the amount of shortening required (fig. 1). 

Anesthesia is produced with novocain solution 2% cont ainin g ten drops 
of adrenalin 1-1000 to the ounce. The skin of the dorsal and lateral regions 
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repair is divided into formation of the floor of the nostril, correction of ala 
displacement, correction of septum displacement, and closure of the lip. It 
is applicable to all types of lip clefts, also applicable in the repair of secondary 
deformities following primary repair of lip clefts. 
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of the nose is infiltrated. The membranous and cartilaginous nasal septum and 
lateral nasal walls are also injected (fig. 2). 



I'm. 4. Separating upper and lower lateral cartilages from overlying skin to permit 
mobilization of these cartilages and the subseouent removal of certain portions of them. 


P - 



Fig. 5. Elevation of periosteum and overhang skin from lateral and dorsal regions. 


Hot, sterile compresses of normal saline solution (temperature 115° to 120° 
F.) are applied to the skin of the external nose for five minutes. This will be 
materially effective in the control of troublesome bleeding. 




( , 


Fig, 3. Incision of aponeurosis connecting upper and lower lateral cartilages with exten- 
sion of incision downward dividing membranous columella from anterior cartilaginous 
septum. 
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Fio. 7. Excision of Anterior Part of Septum to Shorten Nose 


ward separating the anterior part of the cartilaginous septum from the 
membranous columella (fig. 3). A small curved Mayo scissors is placed in the 
incision dividing the upper and lower lateral cartilages and the overlying struc- 
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permit narrowing and slight shortening of the nose in this region (fig. 8). The 
bony dorsum may require leveling with a rasp and this should be accomplished 



, Fig. 17. Vaseline gauze covers adhesive strips. ThU prevents adherence of adhesive 
to splint which is subsequently applied. 



IH 1 I! 

■ . Fig. IS. Immobilization of reassembled structures with splint which is securely confined 
with adhesive tape. 

with precision and gentleness of technique to avoid injury to the upper portion 
of the cartilaginous septum (fig. 9). A chisel is employed to excise the radix 
nasi to narrow' the entire length of the bridge after the method of Aufricht (fig. 
10 ). 
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cartilaginous and bony dorsum. This reduces the height of bridge (fig. 6) 
To shorten the nose the elongated nasal septum is trimmed at its loner border 



Fig. 15 . Closure of Membranous Columella and Septum 



_j i 

Fig. 16 Use of Adhesive Stmts to Confine Skin to Its Underlying Structures 

with a strong straight scissors and the excess nasal spine, when present, is elim- 
inated with a chisel (fig. 7). The upper lateral cartilage is severed from the 
nasal septum and a segment of the cartilage (triangular in shape) is removed to 



ANOTHER EXTERNAL NASAL SPLINT 


J. G. HEBERT 1 , M.D. 

Montreal, Quebec 

One hesitates to foist upon the profession another external nasal splint but 
with the Canadian rehabilitation program bringing us a lot of sendee men 
■wishing correction of pre-enlistment or senice-acquired nasal deformities, and an 
increasing embarrassment with the splints currently in use, the development of 
another splint was the natural course of events. 

Four types of nasal deformity were coming into our hands in fairly large 
numbers. First, the typical hump nose, which we corrected in the usual manner 
with bridgecrest and lateral saw cuts, infracture and shortening by removal of 
columellar and lateral cartilage. Second, old fractures with characteristic 
lateral zig-zag deformity requiring complete refracture and mobilization of the 
bony structure. Third, the acute nasal fracture which was not infrequent from 
accidents in district military manoeuvers or off-duty altercations. Fourth, the 
saddle nose, of which our staff has completed quite a series using mostly carved 
cancellous iliac crest grafts of the "strut” or “keel” types. 

We felt that each of these types of reconstruction did better with a snug, 
external type of nasal splinting and that the requirements of such splinting were: 
(1) That it should be reasonably simple in application, (2) That it should grip 
the external nose snugly over most of its dorsum and nasobuccal angles to 
m i nimi ze postoperative swelling, (3) That it should exert pressure downwards 
and inwards at the nasobuccal junction, (4) that it should have a universal joint 
over the bridge to render it independent of forehead scalp movement and (5) 
that it should preferably derive its base of counterpressure from the occiput, 
rather than the forehead. 

With these provisos in mind and good plaster bandage, the spring of a large 
safety pm and the fundamental parts of a mouse trap as materials, the present 
splint was devised. It is composed of three parts: an around the head plaster 
cast, a light plaster mold, light enough that it does not completely defeat the 
spring of the large safety pin, and a spring action device bridging the plaster 
head cast and the nasal mold. 

The mechanical part of the splint has been, at present, made up as follows 
(see fig. 1): a tin forehead plate (A), measuring approximately two inches by 
four is curved on its length to fit the forehead. The mid part of each border of 
this plate is turned up as in (B) to give more purchase in the plaster. On the 
convexity of the plate, at the union of the upper two-thirds with the lower one- 
third, two small flaps (C) are raised about 11 inches from each other. These 
are punctured in their centers (D) so as to hold the catch of the mouse trap (E) 
complete with its spring (F). On the distal bar of the catch is fixed the mouse 
trap cheese-holding piece (G). The small hook (H.) on this piece is curved to 

1 From the Plastic Service of John Gerrie, M.D., Montreal Military Hospital. 
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Using scissors, the upper border of the cartilaginous septum is lowered to 
bring this stnicture on a level with the bony dorsum (fig. 11). With scissors, 
remove a triangle of the lower lateral cartilage to reduce the alar perimeter 
(fig. 12). Excision of a portion of the remaining upper border of this cartilage 
will further reduce the width of the tip (fig. 13). 

A strong chisel, 6 to 8 mm. in width, is placed in the vestibule of the nose 
lateral to the floor where the chisel is made to engage the nasal process of the 
maxilla. From this point, the chisel is driven to the nasofrontal suture line. 
This severs the bone at the nasofacial angle. The external nasal walls can now 
be pressed medially and this maneuver will result in a narrower nose at its base 
(fig- 14). 

The membranous columella and septum are closed and the nasal cavities 
are lightly packed with vaseline gauze (fig. 15). 

Adhesive strips are applied in the manner shown (fig. 16). Vaseline gauze is 
placed over the adhesive strips to prevent adherence of the adhesive to the 
splint which is subsequently applied to immobilize the reconstructed parts 
(figs. 17 and 18). 


COMMENT 

It is noted that the procedure followed does not include the little refinements 
of technique which are often required to produce the desired end result, 1 1C 
description given mainly deals with the gross removal and readjustment ot ic 
oversized bony structures which can, in the judgment of the writer, be more 
readily and effectively accomplished with the chisel than with the saw. 

The advantages of the chisel may be summed up as follows: 

1. There is a definite saving of time and energy. 

2. The severed bone surfaces are left smooth and clean. 

3. There is less trauma to the soft tissues. 

4. There is no bone dust to produce osteogenesis. 
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hold loosely the spring of a large size safety pin (I) the two free extremities of 
which have been cut off and the remaining tips curved forwards (J). 

As soon as the corrective surgical procedures are completed, a thin plaster 
mold is placed over the reconstructed nose. Three or four layers of a substantial 
mesh plaster bandage, preferrably Cellona, cut to pattern, as shown in fig 2, 
are allowed to set while being held in proper molding form by the operator’s 
fingers. This plaster mold should cover the glabella, but should not go down as 
far as the tip of the nose. It is important to overlap the nasobuccal angles and 
go well down toward the inner canthi. 

A head plaster band is made, in the same manner as for other facial splinting 
purposes (fig. 2), care being taken that its anterior lower border runs over the 



Fio. 3 Fig 4 

Figs 3 and 4. “Mouse-Trap” External Nasal Splint i\ t Position 


eyebrows. On the anterior part of this plaster band the frontal plate of the 
splint is fixed by means of a few plaster strips, its low er border juxtaposed to the 
head band lower border. During this procedure, the mouse trap catch, re- 
leased from its spring (fig. 2- A), and the safety pin should be lying fiat on the 
nasal plaster mold and absolutely in line with the bridge of the nose. 

When the plaster strips are set, the spring is re-apposed to the catch which 
is then raised forwards and the safety pin brought back to an angle with it, so 
that the curved extremities of the pin are placed on the sides of the nasal plaster 
mold (fig. 2), directly over the lateral fracture lines, where they aTe held in place 
with small bits of mesh plaster. 

The splint can be left in position as long as ten days without any complaints 
from the patient, except for some itching under the head plaster band. There 
are minim al lateral movements because of the firm base procured by the head 
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Fig. 1. (A) Tin forehead plate. (B) Turned up borders for purchase in p'? stel > G | I 
3) Flaps raised from the plate. (E) Mouse-Trap catch with its spring IP 
fmTBP.t.run r'hpnsp-linMinfr nipr.p hririrnncr n. lartre size safetV pin (I.J.) tO * 


Mouse-trap cheese-holding piece bridging a large size safety pin 
text for way of applying splint. 



r^andCCrdTnfonslri^the 8 ^tcr^movcmcntl Sf the safety pfn. (B) and (C) form an 
universal joint. 



MODERN EXPERIENCES WITH TUBED PEDICLE FLAPS 
OF THE THIGH 

W. B. MACOMBEIl, M.D. 

Albany, A r . Y* 

AND 

HENRY A. BIIIELE, M.D. 

Salisbury, il/rf.f 
INTRODUCTION 

The tubed pedicle flap method of transferring soft tissues from one part of the 
body to some distant site has had frequent mention in the literature of the past 
thirty years. However, there is a paucity of material dealing with tubed pedi- 
cles of the thigh. It is likely that tubed pedicles in this region would never 
have been, used widely were it not for the advent of the technic of grafting the 
underlying defect. This technic has been described in another paper from this 
plastic surgery clinic 1 . The width of the thigh tube is greatly limited when the 
resultant defect is closed directly, since it is impossible to close a space of more 
than two inches (5 cm) in the average thigh. A flap this narrow is difficult to 
form into a tube and is impractical for all except small wounds. However, when 
the grafting technic is utilized, as large a tube may be formed on the thigh as 
elsewhere on the body. 


GENERAL CONSIDERATION 

When treating deformities of the lower extremities that cannot be suitably 
covered by direct pedicle flaps, the thigh tube holds several advantages over 
tubed pedicles that require an intermediary host, or “carrier”, such as the hand 
or arm. They are: (1) Treatment using the more distant tube calls for at 
least eight separate operations, while the thigh tube requires a maximum of five. 
Allowing three weeks between stages, the use of the thigh tube shortens the pro- 
cedure by more than two months. (2) When the hand is used as a carrier, 
it is necessarily attached to the tube for at least three months. As a result, the 
patient does not have the use of the hand for that period. (3) When tubed 
pedicles are “waltzed” to the defect, without the aid of a carrier, even more time 
is necessary, with the added danger of tissue loss. (4) There is less morbidity 
associated with the thigh tube flaps, due to the elimination of at least three 
operations and the need for an intermediate carrier. (5) Probably the most 
important advantage is the elimination of possible infection and necessary 
scarring of the normal hand or arm that would serve as a carrier. 

* Formerly Lt. Colonel, Medical Corps, Army of the United States. 

t Formerly Major, Medical Corps, Army of the United States. 

1 The Split Thickness Graft a Useful Adjunct in Tubed Pedicle Preparation, Macomber 
and Patton, Jan. 1947 S G & 0. 
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band and these are absorbed by the universal joint at the level of the safety pin 
attachment to the distal bar of the mouse trap catch (fig. 2, B, C.) 

If interim examination of the reconstructed nose becomes necessary, the 
nasal piece can be raised with a flip of the fingers and again flipped back into the 
same exact position. It is removed in a week or ten days during which time it 
seems to have effectively controlled postoperative swelling and the nnsobuccal 
swelling so bothersome in nasal reconstruction. 

' We realize this splint is a bit Goldbergian in its construction and application 
and an effort is being made to have its fundamental parts made in simple materials 
that will be acceptable to the profession. 

SUMMARY 

An external spring-plaster nasal splint is described. This adequately fills the 
splinting requirements of most nasal injuries and reconstructions as described in 
paragraph three. 



PLATE I 

A. Position and dimensions of flap. Distal incision at least 4 cm. from upper border of 
patella. B. Completed tube ready for pressure dressing. C. Description of primary and 
secondary delays. D. Healed tube ready for primary delay, approximately 3 weeks after 
its formation. Tube formed for defect in Plate II, A. E. Completelj* delnj r ed flap, ready 
for transfer. F. Healed split graft donor site on chest. Same patient as shown in Plate 
H, D and E. Transverse abdominal scar is where a long tube was formed at another institu- 
tion and almost completely lost. 



164 


W. B. MACOMBER AND H. A. BRIELE 


INDICATIONS 

Prompt healing with a minimum of scarring is essential in plastic surgery. 
The attitude in this clinic is to plan all procedures so that the operative site in 
each individual stage will be closed at the time of the operation, to allow healing 
per primam. This accounts for the formation of a great many tubed pedicles 
by this service. 

Many battle casualties present defects of the lower extremities that cannot be 
properly covered by flap shifts or direct pedicles for various reasons: (1) There is 
often inadequate or unsuitable nearby tissue to effect a closure by flap shifting; 
(2) the injured limb may require transfer of a large amount of soft tissue, not 
only to replace the existing scar, but to relax the remaining skin and subcu- 
taneous tissue and bring in additional blood supply so that the limb may 
“breathe” normally; (3) the scarred areas may be large and extend over two 
or more surfaces of the limb, rendering their coverage by direct pedicles im- 
practical; (4) the mere position of many wounds makes the use of methods other 
than tubed pedicles technically impossible. 

The main disadvantage of tubed pedicles as compared to direct pedicles or 
flap shifts is that more time is required to form, delay, shift and divide a tubed 
pedicle. However, when the length of time required to obtain a completely 
healed wound with a soft, pliable and adequate flap by the latter methods is 
considered, it is found that the difference in actual time is not a great factor. 


The flap to be tubed is planned obliquely on the thigh so that the distal end is 
on the medial aspect of the thigh, above the knee, and the proximal end on t it 
anterior surface of the upper thigh. This position takes full advantage of t if 
flat medial surface of the inner thigh and facilitates tubing of the flap (Plate 1 
A and B). The greater saphenous vein may be divided when the tube is formcc 
or at the time of one of the delays of the flap. No deleterious effects have beer 
noted as a result of the' interruption of this vessel. It is unwise to make bot 
parallel incisions until the flap is completely undermined through one and thi 
width of the flap found adequate to form the tube 2 . It is easier to begin the 
dissection from the lateral incision, since the line of cleavage is more definite 


in this region. 

The width of the flap is usually dependent upon the dimensions of the defcc 
to be covered. However, in obese individuals, the flap may b,e necessarily wider 
than required by the defect so that the tube may be formed. The flap must be 
short enough to maintain an adequate blood supply, yet long enough to transfer. 
Thigh tubes were made one and one-half times as long as they were wide; eg, 
18 x 12 cm. or 15 x 10 cm. Since tubing a flap reduces its length twenty-five 
to thirty percent, it is advantageous to make the flap twice as long as it is wide; 
eg, 24 x 12 cm. or 20 x 10 cm. These latter flaps will result in tubes about 19 

and 15 cm. long. 

* Tubed Pedicle Complications in Repair of Massive Tissue Defects, Macomber and 
Rubin, Plastic and Reconstructive Surgery, Jan. 194*. 




PLATE III 

A Urethral fistula with marked scarring and contracture of perns Suprapubic tube in 
situ B Sketch showing position of double barrelled urethral fistula C Healed thigh 
tube ready for primary delay D Completely healed transferred flap Urethral fistula 
and suprapubic cy stostomy closed Patient voided normally 20 day s after flap w as trans 
ferred E Penile and thigh operative sites healed per pnmam following division and 
revision of tube pedicle 





PLATE II 

A. Typical defect requiring covering of normal skin and subcutaneous tissue prior to 
bone grafting. B. Transferred tubed pedicle flap to large defect of heel. Lower extremi- 
ties immobilized m cross-legged plaster spica. 0. Healed flap attached to heel and ready 
for division. D Typical healed thigh donor site. Central portion covered with portion 
of split-skin graft .applied when tube was formed. Proximal perforated split-skin graft 
applied when delayed flap was transferred. Distal portion covered w’ith remainder of tube 
which was opened and returned to its original bed. E. Healed transferred, divided and 
revised flap over leg defect. Same case as shown in Plate I, F and Plate II, D. Long scar 
above and below knee is where a second long tube was formed at another institution and most 
of it was lost due to faulty planning and disregard of surgical principles. 
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The tube per se may be used to fill the defect. However, in large defects or 
in multiple transfers, the flap on the tube is essential. A flap on both ends of 
the tube in conjunction with the tube may be necessary to furnish adequate 
tissue for the defect. These flaps may be lifted safely after primary and second- 
ary delays (Plate I, C) . When it is necessary to use flaps on each end of the tube, 
it is wise to fashion them approximately equal in size. This is due to the fact 
that some time during the transfer, one flap must live on the blood supply 
picked up by the other. Thus, a large flap will fare poorly if dependent upon a 
small flap attachment for its nutrition. 

Any unused portion of the tube still connected to the thigh can be opened and 
sutured into its original bed (Plate II, D). 

The flap may be lifted from the distal (direct) or proximal (retrograde) end of 
the tube with impunity after adequate primary and secondary delays have been 
accomplished. The rich anastomoses about the knee has proven adequate to 
carry a large retrograde flap. In fact, it has been found that the retrograde 

TABLE 1 


Number of Patients admitted 2,593 

Number of Tubed Pedicles made 259 

Tubed Pedicles of Thigh 102 

Thoraco-epigastric Tubed Pedicles 9S 

Thoracoepigastric tubed pedicles for leg 
defects with hand as carrier 19 

Neck Tubed Pedicles 47 

Neck-Chest Tubed Pedicles 10 

Arm Tubed Pedicles 2 


flap is the more practical, since it is more easily transferred to most defects below 
the mid-portion of the opposite thigh. 

REPORT OF A CASE 

O. J. P., a 29 year old sergeant , was wounded in action on 9 April 1945. A .31 caliber rifle 
bullet perforated the right buttock, traversed the perineum, scrotum and right shaft of the 
penis and divided the right spermatic cord. 

The patient was admitted to this hospital on 11 May 1945 with a markedly scarred, par- 
tially amputated penis, absence of right testicle and a urethral fistula. The bladder was 
emptied through a suprapubic cystostomy. 

On 7 September 1945 a tubed pedicle, 9 cms wide and 13 cms long, was formed high on the 
right thigh (Plate III, C) . A flap, 9 cm x 9 cm, was primarily delayed on 12 October 1915 
and secondarily delayed on 3 November 1915. On 1 December 1915 the urethral fistula was 
closed, the scar dissected from the penis and the flap transferred to the penile defect. The 
wound was well healed and the patient was able to void naturally in approximately three 
weeks, (Plate HI, D). The suprapubic catheter was removed on 9 January 1916 and the 
tube was detached on 8 February 1916. It was necessary to circumcise the patient to elim- 
inate a fistula under the prepuce. This last- operation was done on 30 March 1916. 

SUMMARY 

During the two years, from April 1944 to March 1946, there were 2593 pa- 
tients admitted to our plastic surgical center. These individuals presented the 




IN MEMORIAL! 


John Staige Davis 

On December 23rd, 194G, at twilight, Dr. John Staige Davis died in his sleep. 
His day’s work was done and his labors were over. Death came a few days before 
he was to have been honored at a dinner on his seventy-fifth birthday. 

He was probably the first physician to devote his entire practice to plastic 
surgery, and he played a major part in developing this branch of surgery as a 
specialty. Despite little encouragement, he persisted in the belief that it was 
necessary to devote all of one’s time to master both the treatment of wounds 
and the varied operative techniques required for the repair of congenital and 
acquired deformities occurring from the top of the head to the sole of the foot. 
To this end he fitted himself for his lifework by his own lab orators' research, by 
reading extensively the reports of operations and the clinical observations of his 
predecessors and contemporaries. He travelled widely in tliis country to observe 
plastic operations. 

With his growing clinical experience, acquired the hard way without a teacher 
and during a period when there was little or no remuneration for his efforts, 
he began writing prolifically of his methods and observations. He was the 
author of over seventy papers or monographs on clinical or experimental sub- 
jects. He wrote, and in 1919 published his book, “Plastic Surgery.” This was 
profusely illustrated by photographs of his own cases and by drawings made by 
his wife Kathleen Gordon Bowdoin, whom he married in 1907. It covered the 
literature with a voluminous bibliography, and was a critical work which gave 
the author’s opinion in the light of his own experience concerning the value of 
various operative procedures. This volume was for years the outstanding text- 
book on the subject of plastic surgery and stimulated many surgeons to an 
interest and proficiency in this field. 

He developed and popularized the small deep skin graft. By this easily- 
acquired technique a large number of general surgeons throughout the world 
were enabled to cover with skin the granulating areas of ulcers and extenave 
bums and thus to speed the healing of these open wounds which were so often 
debilitating and of long duration. The fact that this method has largely been 
supplanted by more refined methods does not detract from the great part this 
type of graft played in saving lives and hastening convalescence. 

He was a great champion of the “Z” plasty and not only used this method 
frequently to advantage, but both spoke and wrote repeatedly on the value of 
this procedure and its application for special conditions. 

He was somewhat of a prophet in his own country' in that his own medical 
school, Johns Hopkins, from which he was graduated in 1899, for many' years 
gave him no support commensurate with his unique place in this special field 
of surgery'. As a result the training of plastic surgeons there was delayed and 
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usual wide variety of deformities and defects seen in the casualties of modem 
warfare. 

In order to return the injured parts to as near normal as possible, it was 
necessary to make use of most of the principles and technics of plastic surgery. 
In so doing, a total of 259 tubed pedicles were formed (table 1). Of this total, 
102 (39%) were tubed pedicles of the thigh, whereas the thoraco-epigastric 
tubes (with the hand as a carrier) were used in only 19 (7%) of the cases. In 
many instances, the transferring of tissue was required before any bone grafting, 
tendon or nerve repair could be accomplished. The successful use of thigh 
tubes in 39% of our patients who required tubed pedicles indicates, in our 
opinion, that this method will supplant the longer and more hazardous "carrier” 
tube method of correcting deformities on the lower limbs. 
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most patient in discussing their problems and aspirations, giving freely of his 
knowledge and stimulating them to improve their standards and ideals. 

In addition to other medical societies, he was a member of the National 
Research Council, the Interurban Surgical Society, the American Society of 
Plastic and Reconstructive Surgery and was President of the American Associa- 
tion of Plastic Surgeons from early in World War II until a few months before 
his death. He was a past President of the Southern Surgical Association and a 
past Vice-President of the American Surgical Association. He was a founder 
member of the American College of Surgeons, and just before his death was 
elected to the Board of Regents of the American College of Surgeons. 

He was a founder and member of the American Board of Plastic Surgery, 
being its chairman from its inception in 1937 until the year before he died. 
As such he exerted a strong influence in raising the standards of this specialty 
in North America. At the time of his death there were over ISO diplomates 
of the Board in this country, many times more than the number of such specialists 
in any other country. 

In addition to his widow, he left a daughter, Mrs. Charles E. Scarlett, Jr., 
and two sons, William Bowdoin, until recently a major on the Plastic Surgery 
Section of the Valley Forge General Hospital, who will carry on his father’s 
practice in Baltimore, and Howland Staige, formerly a lieutenant commanderin 
naval aviation. i 

Dr. Davis was bom in Norfolk, Virginia, and possessed the grace and charm 
of a true southern gentleman. There were several doctors in his family bearing 
the same name. With his patients, as well as in his other relationships, he was 
kindly, reassuring, and imparted confidence, yet he did not hesitate to stand 
up for his comictions and could be righteously indignant and outspoken if need 
be. His ideals were of the highest and he acted accordingly. 

Plastic surgery owes a great debt of gratitude to John Staige Davis and the 
influence of his life will be felt in the years to come. 

Jerome P. Webster, M.D. 
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undeveloped in comparison with that of other schools which recognized the 
need for such training. 



John Staige Davis, M.D. 

Dr. Davis received high recognition in the surgical world. Surgeons came 
from many countries to talk with him and observe his work. He was always 
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and “Biological Flaps” in which he recommended the use of flaps based on 
vascular pedicles without skin. 

Having completed his work on the war mutilated in Central Europe, Esser 
abandoned active surgical work and devoted most of his time to the projected 
organization of an International Plastic Center to be called “Esser Institute 
for Structive Surgery”. He was promised official support for this Institute 





Joha*.’.es Frederick Esser, MD 


which was to become a teaching center and offer training to young surgeons. 
It was his great dream, which newer materialized; for as with all such dreams, 
whether fostered by genius or the common man, practical realities and human 
weaknesses were overlooked. 

In 1940, he came to. the United States. Many in the medical profession 
were curious and skeptical of such individualism. Most of us remember the 



JOHANNES FREDERICK ESSER (1877-1946) 

On August 9, 1946, a renowned pioneer in plastic surgery, succumbed in 
Chicago at the age of sixty-nine. The name of Esser is fami lar to the surgical 
profession all over the world and in particular to those engaged in the practice 
of plastic surgery. 

Esser was bom in Seiden, The Netherlands, on October 13, 1877. He studied 
in Leiden and Utrecht and received his medical degree in 1903. His early 
medical career was varied and unsettled, the natural result of a restless mind 
seeking fulfillment of its dreams. For a time he traveled in the capacity of a 
ship s physician and then returned to his native land to practice in a small 
Dutch town. Shortly afterward, he left for Amsterdam, where he practiced 
medicine for about ten years. For a time, we see him extending his activities 
to the field of dentistry, an interest which must have helped him later in the 
development of the inlay graft. 

An illuminating background to his professional life, was his interest in chess 
which brought him the Amateur Championship of Holland in 1912. He was an 
ardent student of art, undoubtedly a contributing factor to his keen interest in 
reparative surgery. ' 

Realizing the importance of surgical training to attain his ambition, Esser 
abandoned his practice and devoted a few years to surgical training in France 
and Holland. When World War I broke out in 1914, at the age of thirty-seven, 
he offered his services to the Austrian Government and soon was entrusted 
with the organization of an Army Plastic Center in Brunn. 

Plastic surgery at that time was officially nonexistent. Although an ancient 
art extensively represented in medical literature, it was sparsely practiced by 
the medical profession at large. The great variety of injuries inflicted by the 
war and requiring reparative surgery found the surgical profession unprepared. 
Esser threw himself with untiring energy and skill into this “No Man’s Land". 
The numerous atypical individual problems challenged his ingenuity; and before 
the war ended he had performed many thousands of plastic operations. Along 
with Lexer, Joseph, Morestin and Gillies, he was recognized as one of the leading 
reconstructive surgeons, and to him was assigned the organization of plastic 
centers in Budapest, Vienna and later in Berlin. For years after the end of the 
war, he was still engaged in this work in the Veterans’ Hospital of Berlin— 
Templehof. 

It was in 1922 that I had occasion to follow a series of lectures which he held 
at the Frederick- Wilhelm Academy'. He was an interesting informal lecturer 
and philosophical in his expositions. 

Dr. Esser was a prolific writer and published a great number of original 
articles. Among his writings, three outstanding monographs were translated 
in many languages: “The Esser Inlay”, dealing with the method of skin grafting 
of cavities; “The Rotation of the Cheek” designed to cover large facial defects; 
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scopically Verified Success of Pinch 
Homografting in a Human Case. J. 
Internal. Coll. Surgeons, 9; 439, July- 
Aug. 1946. 

In this study by Mandl and Rabinovici 
21 references in the literature are quoted to 
show that up to the present day skin cannot 
be transferred from one human subject to 
another with a reliable prospect of “taking.” 
The statement is made that real success was 
only reported after the transfer of skin of 


new-born babies to adults (Schoene, 1912) 
and, further, in identical twins. 

The authors report a single case in which 
following an amputation en guillotine above 
the knee six pinch autografts were applied to 
a portion of the clean granulating wound of 
the stump, while six (homo) pinch grafts 
were applied from a 41-year old unrelated 
individual of the same blood group to an 
adjacent portion of the same wound. Both 
sets of grafts were “takes.” In all respects 
except one the homografts acted s imila rly to 
the autografts during a period of fifty days. 
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address which lie presented before our Society. In meeting him we could not 
help but like him'. 

Esser’s creative original mind is no longer with us but his great accomplish- 
ments will remain on the pages of the history of plastic surgery forever. 
May his soul rest in peace. 


Jacques W. M aliniac, M.D. 
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The authors report a single case in which 
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the knee six pinch autografts were applied to 
a portion of the clean granulating wound of 
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21 references in the literature are quoted to 
show that up to the present day skin cannot 
be transferred from one human subject to 
another with a reliable prospect of “taking.’’ 
The statement is made that real success was 
only reported after the transfer of skin of 


new-born babies to adults (Schoene, 1912) 
and, further, in identical twins. 

The authors report a single case in which 
following an amputation en guillotine above 
the knee six pinch autografts were applied to 
a portion of the clean granulating wound of 
the stump, while six (homo) pinch grafts 
were applied from a 41-year old unrelated 
individual of the same blood group to an 
adjacent portion of the same wound. Both 
sets of grafts were “takes.” In all respects 
except one the homografts acted similarly to 
the autografts during a period of fifty days. 
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EXPERIMENTAL WORK 

Mandl, F., and Rablnovicl, N.: Micro- 
scopically Verified Success of Pinch 
Homografting In a Human Case. J. 
Internet. Coll. Surgeons, 9: 439, July- 
Aug. 1946. 

In this study by Mandl and Rabinovici 
21 references in the literature are quoted to 
Bhow that up to the present day skin cannot 
be transferred from one human subject to 
another with a reliable prospect of “taking.” 
The statement is made that real success was 
only reported after the transfer of skin of 


new-born babies to adults (Schoene, 1912) 
and, further, in identical twins. 

The authors report a single case in which 
following an amputation en guillotine above 
the knee six pinch autografts were applied to 
a portion of the clean granulating wound of 
the stump, while six (homo) pinch grafts 
were applied from a 41-yesr old unrelated 
individual of the same blood group to an 
adjacent portion of the same wound. Both 
sets of grafts were “takes.” In all respects 
except one the homografts acted similarly to 
the autografts during a period of fifty days. 
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EXPERIMENTAL WORK 

Mandl, F., and Rabinovici, N.: Micro- 
scopically Verified Success of Pinch 
Homografting in a Human Case. J. 
Internal. Coll. Surgeons, 9: 439, July- 
Aug. 1946. 

In this study by Mandl and Rabinovici 
21 references in the literature are quoted to 
show that up to the present day skin cannot 
be transferred from one human subject to 
another with a reliable prospect of “taking.” 
The statement is made that real success was 
only reported after the transfer of skin of 


new-born babies to adults (Schoene, 1912) 
and, further, in identical twins. 

The authors report a single case in which 
following an amputation en guillotine above 
the knee six pinch autografts were applied to 
a portion of the clean granulating wound of 
the stump, while six (homo) pinch grafts 
were applied from a 41-year old unrelated 
individual of the same blood group to an 
adjacent portion of the same wound. Both 
sets of grafts were “takes.” In all respects 
except one the homogiafta acted similarly to 
the autografts during a period of fifty days. 
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This exceptional feature was the failure of 
epithelization of the homografts to proceed 
outward toward the periphery of the wound 
while the peripheral epithelium was spread- 
ing inward toward the grafts. 

“Microscopic Appearance” : After 43 and 
50 days respectively specimens of the homo- 
grafts were excised. Microscopic sections 
showed “the grafts integrated with the host 
organism but sharply demarcated towards 
the periphery by a barrier of lymphocytic 
infiltration and newly formed distended 
capillaries.” There was no indication of 
structural changes ; in fact, by means of spe- 
cial stains the elastic fibres were shown to be 
of normal structure. 

Mandl and Babinovici state that the 
reasons why the transplantation of pinch 
homografts was successful in this particular 
case are unknown to them. 

Another set of homografts applied to the 
same wound from the same donor as before 
disintegrated completely in 4 days. This 
led the authors to conclude that the degree 
of immunity in the recipient to further 
homografting is probably more marked after 
the first “take” has been successful. 

Chandy, Jacob: The Fate of Preserved 
Heterogeneous Grafts of Fascia When 
Transplanted into Living Human 
Tissues. Surg. Gynec. Obst. 83: 145, 
Aug. 1946. 

The importance and significance of the use 
of heterogeneous preserved fascia, especially 
in plastic surgery, have commanded the 
attention of many investigators. Chandy 
transplanted alcohol preserved ox fascia into 
human tissues and removed the grafts for 
microscopic examination at intervals up to 
4 years following transplantation. He noted 
that the preserved fascia rapidly became 
adherent to the human tissues with minimal 
cellular reaction. The ox fascia, however, 
was gradually replaced by the ingrowth of 
fibroblasts and capillaries and the formation 
of human connective tissue. This process 
was still incomplete, however, after 4 years. 
The importance of preserved fascia lies in 
the fact that it can be used in various plastic 
surgery procedures as a framework into 
which normal tissues may grow. It has 
sufficient vitality to serve in place of normal 
tissues for long periods of time, and it rapidly 


becomes firmly attached to these tissues 
in man. 

Editorial Comment: The fate of preserved 
ox fascia transplanted into human tissue is 
apparently similar to that of preserved iso- 
genous cartilage grafts. In both instances 
the dead cells in the graft structure are ab- 
sorbed and the intercellular substance is 
slowly invaded and replaced by ingrowing 
host connective tissue. Evidently the now- 
living collagen material which comprises the 
bulk of ox fascia is well tolerated by human 
tissues. 

Living autogenous fascia, which is readily 
available, is a more desirable type of graft- 
ing material for most plastic procedures. 

BURNS AND SHOCK 

Walker, J., Jr.; Saltonstall, H.; Rhoads, 
J. E., and Lee, W. E.: Toxemia Syn- 
drome after Burns: Biochemical and 
Pathological Observations and Studies. 
Arch. Surg., SS: 177, Feb. 1946. 

As pointed out by Walker el alii, bum 
toxemia should be distinguished from bum 
shock; it does not necessarily postulate the 
circulation of an actual toxin but conven- 
iently describes the symptom complex which 
occurs. In the early cases studied, the pa- 
tients who were treated by tannic acid 
Bhowed greater liver damage than those 
treated with petrolatum gauze. The other 
tanning agents — silver nitrate, gentian violet 
medicinal and triple dye — stood midway in 
noxious influence on hepatic function. The 
functional and histologic damage to the liver 
is usually mild, however, if tanning agents 
are not used, but this has produced no pro- 
nounced reduction in mortality. Survival 
and the extent of the burned area are closely 
correlated. 

When the use of tanning agents was given 
up, with less evidence of hepatic impair- 
ment, the evidence of renal injury became 
more evident. Toxic nephrosis was a con- 
stant part of the picture of toxemia in fatal 
cases. The urea clearance frequently fell 
below 10 per cent of normal, and elevations 
of plasma non-protein nitrogen above 100 
mg. per hundred cubic centimeters were 
observed only in fatal cases. Sixty to 80 
percent in the non-protein nitrogen was due 
to an increase in the undetermined fraction 
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cot explainable on the basis o£ renal damage 
alone. During the first week after a bum, 
the rise in this undetermined fraction indi- 
cates the presence and severity of toxemia- 
The importance of damage to the central 
nervous system with degeneration of 
ganglion cells and edema, predominantly 
in the hypothalamus and cortex, is 5tr '~ 3 f 
However, bum toxemia is a widespread phe- 
nomenon involving many, if not all, o 
organs and tissues, for which no specific 
treatment is a3 yet known. 


Walker, J., Jr.: A Study of the Azotemia 
Observed after Severe Burns, our- 
jery, 19:825, June 1946- 
In a series of 100 cases of bums studied by 
Walker the plasma non-protein nitrogen rose 
to above 100 mg. per cent in S patients, all 
of whom died, with symptoms of toxemia 
noted in 7 patients. Non-protein nitrogen 
determinations in severe thermal buro3 have 
shown marked azotemia which has paralle.ed 
the clinical signs of bum toxemia-, this may 
be valuable as a criterion of bum toxemia 
and its severity. This rise in non-protein 
nitrogen is due chiefly to an increase in an 

as yet undetermined fraction- There was an 

increase in the excretion of urinary non- 
protein nitrogen, with 30 to 50 per cent of 
the increase due to the undetermined frac- 
tion, but despite severe histologic changes 
in the kidney tubules, these patients did not 
die primarily of renal failure- That kidney 
damage 13 unlikel y as the cause of death in 
bum tox emia 13 suggested by the generally 
increased urinary output when the occasional 
increase in hlood urea nitrogen was not pro- 
portional to the rise in undetermined 
nitrogen. 


inadequate urinary output. The period of 
With adequate doses ^ 
days, and toxic euects were comparerivdy 
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~ &2;&£SSXl 

5 SsrsiSirt 

cases. 


Finland, Maxwell; Davison, Charles S., and 
Levenson, Stanley S.: Chemotherapy 
and Control of Infection among Victi ms 
of Cocoanut Grove Disaster. S'jrg. 
Gyncc. Obit. S3: 151, Feb. 1945. 

In this series of of bums reported 
from the Boston City Hospital, a total of 76 
patients received sulfonamide tnerapy , 
chiefly s ulfadiazine by oral administration. 
Systemic c hemo therapy was given to control 
infection of the surface bums and the respir- 
atory tract, but administration was com- 
plicated by the presence of shock and 
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This low death rate is attributed to the 
proper use of tannic acid and silver nitrate 
with immediate and continued drying; a 
treatment which the author feels merits a 
high place in the treatment of burns. 
“There is a chemical combination between 
the tannic acid and the fluids on the surface, 
and a second combination between the silver 
nitrate and the first combination.” The 
author recognizes the evidence of liver 
damage following injection of tannic acid 
into muscle, but claims that “the tannic 
acid, silver nitrate and surface fluids are 
fixed in an insoluble, irreversible, indigest- 
ible matrix, and nothing is absorbed.” 
As further proof of no absorption is the fact 
that the author observed no urinary sup- 
pression or albuminuria under this treatment 
when grease or oil had not been applied 
either as a treatment or as the burning 
agent. Three patients who recovered, with 
80 per cent or more burned area, are con- 
sidered as having been saved by prompt 
application of a treatment which stopped 
the fluid loss and fluid shift at once. The 
causes of death listed in the severe burns 
include sepsis, aphthous stomatitis, shock, 
lack of nursing care, being moved without 
shock treatment, administration of too much 
morphine, age and extent of involvement. 

Editorial Comment: The excellent results 
reported in this series undoubtedly reflect 
the author’s careful personal supervision and 
study of each case, but also fine general 
supportive therapy. In view of substanti- 
ated reports of local tissue and liver damage 
by different methods of tannic acid applica- 
tion, we doubt whether this method should 
be preferred without further controlled 
clinical evaluation and experimental proof. 

SKIN GRAFTS 

Conway, H., and Coldwater, K. B.: Prin- 
ciples In Reparative Plastic Surgery. 
Surgery 19: 437, Apr. 1946. 

This report by Conway and Coldwater 
covers 468 secondary closures, 306 split 
skin grafts and 28 procedures involving the 
transplantation of flaps of skin and subcu- 
taneous tissue. Skin grafting was employed 
more frequently in the care of older wounds. 
Wounds of more than 4 weeks' duration were 
less suitable for closure because of retraction 


of skin and induration for a considerable 
distance around the wound margins. 
Secondary closure was avoided in regions of 
the elbow, the distal third of the forearm, 
the hand, groin, knee, the distal third of the 
leg, the ankle and foot. 

The wounds on admission were of 5 to 60 
days’ duration. The wounds that had had 
frequent change of dressing were in better 
condition than those that had been packed 
with vaseline gauze. Wound flora was 
studied. Culture of wounds showed B. 
proteus, B. pyocyaneua, and staphylococcus 
rarely. C. Welchii was found in 37 clinical 
cases of gas infection and as surface con- 
tamination in 128 wounds in 4,040 old battle 
casualties. Infection with beta hemolytic 
streptococci was the largest single cause of 
complete or partial failure of split skin 
grafts. This could be controlled by peni- 
cillin. B. pyocyaneua was controlled by the 
use of acetic acid dressings which did not 
jeopardize the “take.” In 43 cases in which 
C. Welchii was recovered 40 perforated 
grafts took completely. Tropical climate 
influenced the preoperative treatment be- 
cause cornified layers of epidermis are thin, 
and deeper layers are hydropic and im- 
mature. The epithelial detritus piles up 
duo to the proliferative activity of the 
stratum germinativum, and if occlusivo 
dressings, particularly grease dressings, 
were used folliculitis and impetigo de- 
veloped. Therefore, dressings of azochlora- 
mid, 1:3300, were changed at 4-hour in- 
tervals. If these were irritating, saline 
dressings and diluted potassium permangan- 
ate were used for treatment of dermatitis. 

If in 138 wounds treated with penicillin, 
packs were changed at 24-hour intervals 
there was an increase in growth of gram- 
negative organisms. Consequently the 
treatment was abandoned except in beta 
hemolytic streptococcic cases, where it was 
definitely beneficial. 

Preoperatively plasma proteins and blood 
were normal. If streptococci were a con- 
taminant, administration of sulfadiazine 
and penicillin was instituted. 

Vitamin C levels in 57 per cent of 171 
cases in which vitamin determinations were 
made, were below the normal of 30 mgm. per 
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cent and apparently notan influential factor 
in wound healing in this type of case. 

Excess granulation tissue was removed in 
42 wounds, and grafts were applied to 
granulation tissue directly in early wounds. 
Stainless steel or tantalum sutures were 
used. The skin grafts, except the 15 in- 
stances in which the dermatome was used, 
were held in place by single layers of gauze 
mesh anchored to surrounding skin by 
collodion. Sometimes the extremity was 
immobilized in plaster, but the grafted area 
was exposed to air for 2 to 6 hours and then 
saline dressings were applied and changed 
every 4 hours. Gauze anchorage was re- 
moved on the fifth or sixth postoperative day. 
It separates easily and after this the wound 
was exposed to air for varying periods of 
time. A plaster cast was used in 201 grafts 
to the extremities. Frequent inspection of 
the wounds postoperatively with evacuation 
of the blood clots and release of undue 
tension was regarded as of extreme import- 
ance by the authors. 

Of 306 patients in whom split skin grafts 
were used, 52 had small grafts of the hand 
and foot^and 16 had burn wounds. Third 
degree burn of the ear was not included. In 
these cases immediate grafting was under- 
taken. One hundred and eight wounds were 
associated with fractures, 40 wounds with 
exposed bones, 38 with exposed tendon, 55 
with draining sinuses and 14 with pyarthrosis 
and 43 with gas infection or gangrene. Com- 
plete healing occurred in 86.6 per cent, 
partial failure in 6.9 per cent and complete 
failure in 6.5 per cent. Small deep grafts 
were used over small irregular indurated 
esions in the groin, popliteal areas, ante- 
cubital fossa, bony prominences such as the 
^^eoli, patella, acromion, olecranon, foot 
and hand. The grafts were cut about 7 
cm. in diameter. 

Editorial Comment: This is an extremely 
interesting analysis of cases and observations 
on factors influencing the “take” of a graft. 
Although the tropical climate influenced the 
treatment, many observations should find 
practical application in the United States. 
The findings substantiate our observations 
in regard to local dressings of penicillin and 
relative to the organism that is most fre- 


quently the cause of failure in skin graft- 
ing. 

Gordon, Stuart, and Warren, Rupert F.: 
Reflex Vasodilatation in Tubed Pedicle 
Skin Grafts. Ann. Surg. 3: 436, Mar. 
1946. 

In making use of various types of pedicle 
grafts, as pointed out by Gordon and Warren, 
the surgeon’s concern is not infrequently 
aroused over the jeopardized blood supply 
to the transplanted tissue. 

Localized application of heat to the body 
surface produces reflex vasodilatation in 
remote bodily sites. This principle and its 
possible use in encouraging circulation in 
tubed pedicle grafts are considered in the 
authors* investigation and report. 

The method of study: Tubed pedicle 
grafts in three stages of “migration” were 
used, viz.: (A) those the ends of which 
had never been detached, (B) those having 
had one end detached, and (C) those having 
had both ends detached. By use of a 
thermocouple, repeated skin temperature 
readings were taken on the pedicles and on 
distant “control* * skin areas, before, during 
and after application of heat to a remote 
part. (For the application of heat, a hand 
and forearm or a foot and leg were simply 
immersed in hot water, 42 to 47 degrees C.) 

Mention is made of pertinent and related 
findings of other investigators. The known 
reflex circulatory responses to various stimu- 
li and the probable mechanisms involved 
are discussed briefly. Although agreement 
hp-g not been reached concerning which 
mechanism produces vasodilatation it is 
known that capillaries do constrict and dilate 
when adequately stimulated, with or without 
involvement of any nervous mec hani s m . 

The report covers 21 studies made on 
14 patients, and the observations are re- 
corded in several graphs. ^ Appreciable 
temperature rises of 0.5 to 2 degrees C. 
were obtained in all cases except two when a 
limb was immersed in hot water. It appears 
that vasodilatation is not dependent on an 
intact nerve supply, but that greater re- 
sponses are seen when the nerve supply is 
present. Tubed pedicles manifest a marked 
sensitivity to the withdrawal of heat (show- 
ing a subsequent temperature fall ) . This is 
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a point probably worth bearing in mind in 
the after-care of pedicles with precarious 
circulation . The lower ends of both cervical 
and abdominal tubes show greater responses 
to remote heat than do the upper ends, and 
it would appear, therefore, that even ab- 
dominal tubes might best be lengthened at 
their upper rather than at their lower ends. 

Ludwig, Frederick E., Lt. (MC) USNR: 

The Use of Saline Solution, Glycerin, 

and Acetic Acid In the Care of Bums. 

Surgery, 19: 486, April, 1948. 

In an effort to eliminate the foul odor of 
massive burn dressings left unchanged for 
periods of one to two weeks Ludwig em- 
ployed a solution of 15 per cent glycerin and 
4 per cent acetic acid in normal saline with 
the pH about 3.8, which was found to be 
effective. Dressings in a fresh burn consist 
of a layer of fine mesh gauze moistened in the 
solution, 5 or 6 layers of heavy gauze again 
moistened until they are dripping, and the 
whole encased as a pressure dressing by Ace 
bandages. The elastic bandage i3 removed 
every 8 hours to remoisten the dressing and 
then reapplied. The entire dressing is 
removed for the first time after 9 to 10 days, 

4 gr. of morphine being used for narcosis. 

In a series of 358 burns treated by this 
method, the advantages noted were odorless 
dressings, with improvement in the patient’s 
morale, absence of maceration of tissues, 
ease in changing the dressings because of the 
hygroscopic properties of glycerin, and an 
adequate check on pyogenic infections from 
the presence of 4 P er cent acetic acid. It is 
noted, however, that penicillin was ad- 
ministered in every case and occasionally 
sulfonamides. Under this regime a 
minimum of grafting has been necessary and 
epithelization appears to take place more 
quickly than by other methods. 

Editorial Comment: In an uncontrolled 
series of burns when systemic penicillin is 
given routinely, we wonder whether any 
check on pyogenic infection can be ascribed 
to the presenceof 4 percentacetic acidon the 
dressings. Likewise, the primary goal in 
larger areas of third degree bums, especially 
near joints, should be the earliest possible 
application of split skin grafts and not the 
encouragement of spontaneous healing. 


Bomemeler, Walter C., and Parsons, 
Langdon: Treatment of Bums: Report 
of 155 Cases. Surg. Gynec, Obst. S3: 
311, Mar. 1946. 

Bornemeier and Parsons report on 155 
cases of burns, of which 26 were third degree, 
averaging 20 per cent of the body surface. 
After the first dressing all burns were dressed 
or grafted under pentothal anesthesia with 
two exceptions. In several cases after the 
removal of eschar they applied the graft 
directly on fat without waiting for granula- 
tion to form. They report a “take” in 90 
per cent of the cases and state that in the 
future this procedure will be their plan of 
treatment. Several operative procedures 
were generally required to cover the involved 
area. They tried a method which, as far a3 
they have been able to determine, has not 
been advocated before, probably because of 
the possibility of infection of the donor 
site. The "accepted technic of placing the 
graf ts in saline solution and later transferring 
them to the recipient site was abandoned. 
Instead, they adopted the method of im- 
mediate ttansfer of the skin from the donor 
to the recipient site. This procedure re- 
duces the time required for the adhesive 
quality of cut surfaces to cling tenaciously, 
so that in a matter of minutes it is almost 
impossible to disturb them and sutures are 
never necessary. When the donor sites were 
adequate and the dermatome available it was 
used. The authors, however, felt that the 
sections cut with the dermatome did not 
lend themselves well to direct transfer. The 
Blair knife or Gillette type of razor blade 
was used more often, the dermatome being 
reserved only for coverage of special area3 
as axillary or popliteal space. 

Editorial Comment: Despite the fact that 
the authors believe “skin grafting in treat- 
ment of burns is not the problem of a plastic 
surgeon," it might be well for them to 
familiarize themselves with the literature 
and practices in the field. Direct transfer 
has been advocated and employed by many 
surgeons for years, and the floating of tho 
grafts in saline has been decried by some 
workers since 1930. Direct transfer of as 
many as 10 dermatome graf ts at one operative 
procedure is not uncommon in some clinics. 
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Shaw, D. T., and Payne, R. t.: Repair 
o£ Surface Defects of the Upper Ex- 
tremity. Ann. Surg. 123: 705, May, 
1916. 

Shaw and Payne point out the necessity for 
considering the upper extremity as a func- 
tional unit and with an idea of attaining 
better end results, proceed with a plan that 
involves few operative stages and periods 
of joint immobilization. In the early care of 
the hand they urge splinting in a position 
of function, maintenance of mobilization of 
the unaffected part, elevation, and mild 
pressure dressing. Early closure by second- 
ary suture, split skin grafts or flap3 is the 
choice of replacement surgery. Foreign 
bodies, sinuses or sequestra are not neces- 
sarily considered contraindications for early 
and complete closure of wounds, especially 
with the control of virulent organisms by 
chemotherapeutic and antibiotic agents. 
Closure of Z-plasty with extensive under- 
mining, supplemented by splitting the 
superficial fascia to obtain complete mobili- 
zation of the skin, is the method of choice 
where possible. The skin may be closed 
under maximum tension successfully if 
accurate approximation of the dermal layer 
by buried non-absorbable sutures is used. 
Clean and complete healing is obtained 
postoperatively before mobilization is begun. 
When a contracture has been corrected 
surgically the part is splinted as near f ull 
correction as is consistent with optimal 
healing. The use of hemostatic pressure and 
stainless steel wire has contributed to good 
healing. Z-plasty is mainly useful for 
release of surface contracture and does not 
usually supply a satisfactory bed for bone 
and tendon work. The rotation of a double 
pedicle flap from the dorsum of the finger 
serves in repair of amputated fingers and 
argues for preservation of fingers that are 
later to be amputated. Free skin grafts 
are employed in large superficial loss of 
skin. 

HOSE 

Blair, V. P„ and Byars, L. T.: “Hits, 
Strikes and Outs" in the Use of Pedicle 
Flaps for Hasal Restoration or Cor- 
rection. Surg. Gynec. Obst. 82: 367 
April, 1946. 


Blair and Byars review in detail the under- 
lying factors that make for success or failure 
in substitution of flaps for loss of nasal 
tissues. They stress the importance of 
preoperative study of the defect and the 
surrounding tissue as the outlook of final 
repair is closely related to careful planning. 
The latter should also make provision for 
adequate patency of nasal passages, which is 
frequently neglected. 

Preparation of a pattern on plaster or a 
cast is urged. 

The suitability, intrinsic to the donor 
area, 13 of prime importance in the selection 
of the flap. Flaps taken from above the 
mandible are characterized by good quality, 
and those from below the clavicle have the 
advantage of greater availability. In flap3 
from the neck these two factors merge. 

The supraclavicular flaps can, as a rule, be 
safely transferred after two preliminary 
delays. The infraclavicular flaps from the 
arm or body should be raised in at least three 
stages. 

It is essential not to separate the pedicle 
at the distal end until the flap acquires 
adequate circulation as proved by the pres- 
sure test. Provision for possible lengthen- 
ing of the flap in case of partial loss and 
sectional tubing of disproportionately long 
flaps to insure good blood supply is urged. 

Flaps should not be transferred under the 
following circumstances: (1) when edema 
or induration persists, (2) when the patient 
is in poor general condition, (3) when there is 
skin infection, and (4) when the flap shows 
blebs or deep discoloration. 

In repair of donor areas the use of a split 
graft is the usual procedure. Ultimately the 
split graft is excised and replaced by full 
thickness skin. If necessary, pigment is 
instilled into the derma of the transplanted 
graft with fine needles. According to the 
authors, skin taken from below the clavicle 
in most instances loses all vestige of red 
coloration, while flaps from the cheeks and 
forehead as well as from the mastoid area 
retain or regain their natural bluish shade. 

Editorial Comment: This well-presented 
and profusely illustrated paper contains a 
wealth of information on the subject of 
nasal restoration. 
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Brown, James B. and Cannon, Bradford: 

Composite Free Grafts of Skin and 

Cartilage from the Ear. Surg. Gynec. 

Obst. 82: 153, Mar. 1946. 

The use of a composite free graft of skin 
and cartilage from the ear for repair in loss 
of the nostril is advocated by Brown and 
Cannon. The advantages of the procedure 
are suitability of the graft and minimal 
deformity of the donor site. This type of 
graft is especially indicated for repair of the 
border of the nostril. The ear is repaired 
either by a local flap or by burying the defect 
under a direct scalp flap. The latter is 
freed in 3 weeks and the skin area grafted. 
As the recipient site must have a good 
blood supply, it is imperative to excise all 
scar tissue widely. The width of the graft 
is limited to 1 cm.; its length is not im- 
portant. The graft is cut to pattern and 
care is taken not to separate the skin from 
the cartilage. 

Editorial Comment: The use of a composite 
graft from the auricle for repair of the nostril 
was described in 1902 by Konig ( Chirurgie 
94: 515, 1914), who acknowledged failure in 
about 50 per cent of his cases. The im- 
proved technic as described by Brown and 
Cannon evidently made for the successful 
“take” of this composite graft. 

Kazanjlan, V. H.: The Repair of Nasal 
Defects with Median Forehead Flap; 
Primary Closure of Forehead Wound. 
Surg. Gynec . Obst. 83: 37 , July, 1946. 

Amethodof repairof nasal losses by utiliz- 
ing a median flap from the forehead is 
described by Kazanjian. The procedure 
consists in outlining a vertical flap on the 
forehead between two parallel incisions J to 
1 inch apart, extending from the hair-line 
to the root of the nose. The defect is closed 
immediately after transfer by direct ape 
proximation of the surrounding skin. 
Limitations in the use of this flap ar- 
governed by a low hair-line, or by poor 
elasticity of the skin (in the young) . Verti- 
cal relaxation incisions through the fascia 
on the posterior surface of the lateral flaps 
contribute to easier closure of defects. 

Larger losses are closed by additional 
horizontal incisions above each eyebrow 
which allow for shifting of the flaps toward 
the midline. The types of nasal deformities 


suitable for correction by a median frontal 
flap are: full-thickness skin losses of the 
dorsum, defects of the tip, nostrils or colu- 
mella. Where an inner lining is required, 
a full-thickness graft is inserted under the 
flap or the latter is enfolded. 

Editorial Comment:' The vertical forehead 
flap "has the advantage of proximity to a 
nasal defect and is therefore indicated when 
the more concealed areas of the upper 
forehead can not be made available. When- 
ever possible, it is preferable to outline a 
flap in such a way as to place the scar in the 
natural horizontal fold of the forehead or 
just below the hair-line, where the scars 
are concealed. 

EYELIDS AND ORBIT 

Hughes, W. L.: Reconstruction of the Lids. 

Am. J. Ophth. 28: 1203, Nov. 1945. 

Hughes describes the operative manage- 
ment of cases in which replacement of full- 
thickness Iobb of part or all of one or both 
eyelids is required. The basic principle is 
that nothing replaces lid tissue as well as 
lid tissue itself. , 

This article is a review of the authors 
formerly published method of utilizing 
tarsus from the opposing lid, with free skin 
graft when indicated, and eyelash graft. 

Hughes gives an additional method for 
reconstructing a third to one-half loss of the 
upper eyelid, using a sliding tarsal flap from 
the same lid, which is temporarily fixed to 
the opposing lid margin and upon which iB 
placed a free skin graft from the opposite 
upper lid. 

Editorial Comment: Tho article has too 
much useful information for a brief review 
and should be read by any one doing eyelid 
reconstruction. 


DeVos, A. G.: Surgery of the Anophthalmlc 
Orbit. Am. J. Ophth. 38: 13-16, Dec. 
1945. 

According to DeVos, the commonest 
cosmetic blemish remaining after the fitting 
of an artificial eye is the sinking or retraction 
of the tissues of the uppetpart of the upper 
eyelid. He reviews several theories to ex- 
plain this defect. He advises one or more 
of several procedures to eorrec i a ^ or 
first being certain that the best artificial 
eye has been obtained. These procedures 
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include a late implant in Tenon’s capsule, 
a cartilage implant to the floor of the orbit in 
cases of depressed fracture and dermal graft 
under the skin of the upper portion of the 
upper eyelid. For a relaxed lower eyelid 
with shallow lower fornix DeVos employs 
Wheeler’s operation for spastic entropion 
utilizing overlapping orbicularis strips to 
increase the muscle tone, with the addition 
of a mucous membrane graft when it is 
indicated. 

Cutler, N. L., Lt. Col.: Fascia Lata Trans- 
plant for Retrotarsal Atrophy of Upper 
Lid Following Enucleation. Am. J. 
Ophth. 29: 176, Feb. 1946. 

In 134 patients in whom enucleation had 
been carried out, Cutler reports satisfactory 
results in restoring the normal contour of 
the upper eyelid by the use of fascia lata 
strips in a horizontal tunnel under the orbi- 
cularis just below the eyebrow. 

EAR 

Greeley, Paul W.: Reconstructive Oto- 
plasty; Further Observations; Utiliza- 
tion of Tantalum Mesh Support. Arch. 
Surg. 53: 24, July, 1946. 

The reproduction of an auricular cartilage 
still remains the greatest problem in the 
reconstruction of a new ear, 

Greeley describes unsuccessful results 
with the Gillies’ method of reconstructive 
otoplasty utilizing maternal ear cartilage. 
Such transplanted auricular cartilages 
undergo aseptic necrosis within 6 months 
to 2 years and are replaced by fibrous tissue. 
The inevitable scar tissue contracture occurs 
and the resulting ear becomes a small irregu- 
lar structure unsatisfactory to the patient 
and surgeon alike. Peer’s method of using 
diced cartilage chips held in a vitaUium 
ear mold appears to be very promising. 

_ Special emphasis is placed on the preserva- 
tion of ear cartilage by subcutaneous im- 
plantation in the abdomen when one is 
dealing with a complete avulsion of the 
external ear. 

A new method of reconstructive otoplasty 
is described in which a tantalum wire model 
of an auricular cartilage is utilized as a 
support. This fine mesh wire framework 
is light, ha3 a minimum of tissue reaction, 
and permits the development of circ ulat ion 


between the open spaces. Reproductions 
were made from a model of the normal ear. 

One actual ease is described by’ the author 
in which a tantalum mesh support was used. 
A 23-year old sailor suffered a total avulsion 
of the ear and adjacent skin. In the re- 
construction the tantalum mold was buried 
beneath the tempo romastoid skin flap and 
left untouched for 7 months. The skin flap 
containing the tantalum support wa3 then 
mobilized, brought forward, and the 
posterior surface of the new ear and tem- 
poromastoid bed covered with a stent graft. 
The scarred periphery’ of the ear was sup- 
plemented with a small tubed pedicle. The 
final result is shown more than 2 years after 
the original surgery, with still no evidence 
of reaction. 

Berson, Morton I.: Plastic Repair for 
Protruding Ears. Eye, Ear , Nose and 
Throat Monthly 24: 423, Sept. 1945. 

Berson determines the proper esthetic 
position of a protruding ear by markings with 
5 per cent brilliant green dye and excises 
the elliptical section of skin outlined by the 
dye. A section of cartilage is then excised 
to break the elastic spring of the cartilage, 
and the sharp margins of the cartilage are 
bevelled to prevent unsightly ridge3. Folds 
can be eliminated by widely undermining 
the skin anterior to the remaining cartilage. 
This type of auricular reconstruction not 
only repositions the ear to the normal 
carrying angle with the head, but in addition 
has formed an antihelix. 

HARELIP AND CLEFT PALATE 

Blair, T. L., and Tvrdy, H. J.: Cleft Palate 
Prosthesis for Infants. Dent. Items 
68: 335, April, 1946. 

A wax impression of the infant's mouth and 
the space between ridges was made by Blair 
and Tvrdy. This was processed with a 
handle and ring in clear acrylic resin and was 
attached to the nursing bottle. The finished 
appliance included the mucobuccal fold, 
tuberosities, hard and soft palates, backward 
to the vibratory tissue and downward to 
include the bifid uvula. After a few adjust- 
ments stability and retention were achieved. 
The patient did not regurgitate, breathed 
freely, was satisfied after feeding, and gained 
in weight. 
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Kaufman, I.: Treatise on Harelip and Cleft 
Palate. Am. J. Orlhodonl. 32: 47, 
Jan. 1946. 

The author considers the operative treat- 
ment of clefts of the Ups (cheiloplasty; 
cheilorrhaphy), the alveolar process, the 
soft palate (staphylorrhaphy), and the hard 
palate. Kaufman recommends operation 
rather than wearing of an obturator and 
vellum in clefts of the hard palate. It is 
possible, he states, to close any cleft of the 
hard palate by Ferguson’s, Lagenbeck’s 
or Brophy’a operation, or a combination of 
these operations. 

Kaufman, I.: Accidentally Acquired Cleft 
Palate. Dent. Survey, 21: 2218, Dec. 
1915. 

Kaufman reports the case of a 50-year old 
woman who lost her entire palate due to an 
explosion. Only two molars remained in the 
upper jaw and the ridge was nearly 
destroyed; the lower teeth were hopelessly 
damaged. A vulcanite denture constructed 
on a cast made from the final modelling 
compound impression improved her appear- 
ance, speech, general health and morale. 

Chick, A. O., and Peacock, J. N. : Retention 
of Denture in Edentulous Cleft Palate 
Case. Brit. Dent. J. SO: 163, Alar. 
1946. 

Chick and Peacock report the case of a 
woman, aged 24, with a cleft involving the 
soft palate and the posterior two-thirds of 
the hard palate. Two unsuccessful opera- 
tions in chUdhood had resulted in scarring 
and contraction of the halves. The patient 
had been rendered edentulous. A nasal 
element of acryUc resin was made, followed 
by a palatal extension of acrylic resin fitted 
by an internally threaded tube. An acrylic 
resin denture wa3 made over the nasal ele- 
ment with the palatal extension. There 
was a screw in the acrylic denture to engage 
the threaded tube in the nasal element, and 
wire loops were attached distally, upon 
which a solid "bung” type obturator, also 
made in acrylic resin, was fastened. Vocal 
resonance improved; no ulceration of the 
nasal mucosa or absorption of edges of the 
cleft occurred. 


JAW AND FACE BONES 

Waldron, Carl W., Peterson, Ralph G., 
and Waldron, Charles A.: Surgical 
Treatment of Mandibular Prognathism. 
J. Oral Surg. 4-' 61, Jan. 1946. 

In the opinion of Waldron el alii the surgi- 
cal treatment of mandibular prognathism, 
once a relatively rare operation, has become 
a commonplace procedure. The seriousness 
of the operative intervention for correction 
of prognathism warrants careful preoperative 
study and the use of a technic that is free 
from complications and that will ensure a 
high percentage of permanent correction. 
The authors believe that an open view 
operation is essential in order that the pre- 
determined distance of the setback of the 
jaw may be obtained without displacement 
of the upper coronoid condyle fragment. 

Parker, Douglas B.: Observations on the 
Definitive Treatment of Maxillofacial 
Injuries. J. Oral Surg. 3: 320, Oct. 
1945. 

Parker believes that trained plastic 
surgeons have made great advances in 
surgical repair of the skin surfaces of the 
face. The Z-plastic operation has elongated 
many contracting approximation scars and 
has broken up the lines of scar and made the 
skin more flexible. Many large defects 
of the face can -be corrected by skin or rotat- 
ing flaps advancing by successive stages. 
Skin from the neck can be advanced upward 
several inches over a period of time to close 
or cover defects. This is a great advantage 
because such skin rarely becomes pigmented, 
having the color and consistency of other 
facial skin. Tube pedicle flaps from the 
chest or abdomen do not have a good color 
for the face and should be avoided when it 
is possible. A tube pedicle flap employing 
skin from the back of the neck has appeared 
to have an acceptable color for use on the 
face. All skin flaps which communicate 
with the mouth or nostrils must be lined by 
epithelium, either by doubling the flap on 
itself or skin grafting a lining to the flap 
before transposing it into position. Skin 
losses or contractions about the eyelids can 
be obtained from the other eyelids, from 
behind the ear or from the supraclavicular 
region. 
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Brown, James B., and Peterson, L. W.: 
Ankylosis and Trismus Resulting from 
War Wounds Involving the Coronoid 
Region of the Mandible: Report oi 
Three Cases. J. Oral Surg . 4* 258, 
July, 1946. 

Brown and Peterson state that inability 
to open the mouth can be caused by fibrous 
or bony ankylosis in the region of the jaw 
joint or by fibrous adhesions following injury 
to the soft tissues and muscles attached to 
the mandible. Patients with trismus re- 
sulting from scarring may be benefited by 
Z -p las ty or other local shift of flaps. ^lany 
of these patients can be aided by dilating 
the mouth under general anesthesia, incising 
the scar transversely and blocking the mouth 
in open position for a period of about 3 
weeks. This allows the tissue to heal with 
the mandible in open position. The opera- 
tive treatment for both fibrous and bony 
ankylosis involving the coronoid process is 
the removal of this process and adjacent 
involved bone. In treating ankylosis of the 
temporomandibular joint many operators 
advocate placing a fascia or muscle flap over 
the severed bone ends, but this procedure 
is not necessary if sufficient bone is removed. 
The crux of the entire operative procedure 
is the removal of a sufficiently wide section 
of bone and thorough debridement of the 
wound before tissue closure. 

Brown and Peterson advocate an intra- 
oral approach to avoid involvement of the 
facial nerve and parotid gland structures. 
Postoperative exercises of the jaw are of 
paramount importance in gaining normal 
function. 

Shea, John J.: Management of Fractures 
into the Nasal Sinuses. Laryngoscope 
66: 22, Jan. 1946. 

The view is held by Shea that the maxil- 
lary sinus is most frequently involved in 
complicated facial injuries. In the case of 
coexistent intracranial injury the treatment 
is expectant and infection must be combated 
with chemotherapy. If an intracranial 
lesion can be excluded, surgical intervention 
is indicated and should be performed by the 
simplest possible procedure. Under local 
anesthesia an incision is made as for a Cald- 
well -Luc operation, to expose the anterior 
antrum wall. The zygomatic arch, if 


depressed, can be elevated by three suc- 
cessive manipulations. At first the malar 
bone is displaced forward, then the arch is 
sprung outward by adjusting the instrument 
under the center of the arch, and finally the 
coronoid process is cleared. If the roof of 
the antrum i 3 depressed, the antrum is 
tightly packed with gauze, after which a* 
Ferris Smith antral balloon is inserted and 
inflated. 

Cashman, Charles J.: Delayed Union of 

Mandibular Fractures. J - Oral Surg . 

4.* 1£6, April, 1946. 

According to Cashman, delayed union is a 
relative term. Mandibular fractures vary 
in many respects, are complicated in many 
ways, and the period of time required for 
clinical union will vary with the seventy 
of the associated complications. Mandibu- 
lar fractures in which no severe compli- 
cations are present will usually develop 
clinical union within 4 to 6 weeks following 
injury. Those with severe complications 
may require a year or more for clinical union 

to develp. , 

Delayed union of mandibular fractures 
having no severe complications may be 
avoided in most instances by rational treat- 
ment and the elimination of those factors 
which rosy interfere with normal bone repair. 
The most ideal conditiom* for normal bone 
repair are assured by close apposition of the 
fractured ends, early and absolute fixation 
continued until clinical union has occurred, 
the e limina tion of local infection, and a 
proper diet which includes an adequate 
amount of vitamins C and D. 

Blocker, T. G., Col. M.C., and Weiss, L. 
R., Capt. D.C.: Use of Cancellous Bone 
in the Repair of Defects about the 
Jaws. Ann. Surg. 123: 622, April, 
1946. 

Blocker and Weiss emphasize that the 
treatment of bony defects of the jaw must 
be planned on a long-time basis of prepara- 
tion for grafting by elimination of infection, 
removal of sequestra and broken fragments 
of teeth, and by remedy of soft tissue defects 
before bone surgery can be attempted. Pa- 
tience and time are the most valuable 
adjuncts to reconstructive surgery. 

With the use of cancellous bone grafts 
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from the ilium, the authors have obtained 
successful “take” in 52 cases, 43 to the 
mandible and 9 to the maxilla, and they feel 
that this type of graft is superior to other 
kinds of bone in repair of large and small 
defects of the mandible. The selection of 
a graft or the modification of technic is 
perhaps, in the final analysis, largely a 
matter of individual choice, and other 
workers may be able to show equal success 
with other procedures. 

BENIGN AND MALIGNANT SKIN 
LESIONS 

Maun, Mark E., and Dunning, W. F.i Is 
the Biopsy of the Neoplasms Danger- 
ous? Surg. Gynec. Obst. 82: 567, May, 
1946. 

On the basis of animal experimentation 
Maun and Dunning doubt that biopsy of a 
tumor increases the danger of metastasis. 
Reluctance to obtain a biopsy specimen for 
histologic study often delays adequate 
therapy and invalidates an accurate diag- 
nosis. 

It is noteworthy from the authors’ experi- 
ments that if one removes a portion of a 
tumor, one increases the length of life of the 
animal; this increased survival is due pre- 
sumably to the decrease in the quantity of 
cells available for growth. These data con- 
firm recent clinical observations that the 
surgical removal of all available tumor tissue 
in a seemingly hopeless case serves to prolong 
the individual’s life for several years. 

Further, no untoward effects are recorded by 

cutting into the tumor mass or by severing 
lymphatic channels. 

Brandes, W. W., White, W. C., and Sutton, 
J. B.: Accidental Transplantation of 
Cancer In the Operating Room. Surg. 
Gynec. Obst. 82: 212, Feb. 1946. 

Brandes el alii report a case in which 
several months after a radical mastectomy 
for a highly malignant scirrhous carcinoma 
of the breast, cancer nodules were found in 
the skin of the donor site on the opposite 
thigh. The usual precautions had been 
taken after biopsy of the tumor and before 
the mastectomy, viz., changing of operators’ 
and nurses’ gloves, and redraping and re- 
preparation of the patient. However, after 


the mastectomy, when a defect in the skin 
over the operative site was to be covered, a 
skin graft was taken from the left anterior 
thigh without first changing the con- 
taminated gloves used at operation. Wash- 
ing the gloves in sterile distilled water was 
apparently insufficient, and tumor cells 
were transferred from the operative site to 
the raw donor area, where they survived 
and gave rise to tumor nodules. 

Previous work in which tumor cells have 
been demonstrated on knives used for biop- 
sies is reviewed, and it is also shown that the 
fluid customarily used in the operating room 
to wash the gloves of the operators is another 
potential source of contamination of distant 
parts with malignant tissue. 

Glatt, M. A.: Xanthoma or Lipoid Granu- 
loma of the Temporal Bone (Hans- 
Chris tlan-Schiiller Syndrome). Arch. 
Otolaryng. 43: 110, Feb. 1946. 

Glatt presents a case of xanthoma of the 
temporal bone and in an excellent review of 
the literature stresses the relationship of tho 

condition to the Hans-Christian-Schfiller 

disease. Xanthoma of tho eyelids appearing 
as raised yellow patches is the most com- 
monly seen manifestation of tho condition, 
which may alBo affect other skin surfaces, the 
skull, paranasal sinuses, tendons or interna 
organa. Xanthoma is believed to be cause 
by a hyperplastic reaction of the reticulo- 
endothelial cells, which take on lipoids an ^ 
appear as the characteristic “foam cells 
in microscopic sections. 


MISCELLANEA 

Gross, Robert E., and Scott, H. William, 
Jr.: Correction of Esophageal Atresia 
and Tracheoesophageal Fistula by Clos- 
ure of Fistula and Oblique Anastomosis 
of Esophageal Segments. Surg. Gy- 
nec. Obst. 82: 518, May, 1946. 

Prior to 1939, as pointed out by Gross and 
Scott, no therapeutic success in correcting 
esophageal atresia and tracheoesophageal 
fistula had been obtained by surgical treat- 
ment. A brief review of the prevmusly 
successful methods of closure of tho eso- 
phageal ends is presented. 

Tho surgical technic is described in detail 
in one case in which the patient was success- 
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fully operated upon by closure of the fistula 
and oblique a nas tomosis of the esophageal 
segments. Surgical correction was done 
through a right extrapleural mediastinotomy . 
The upper segment was mobilized to the 
Kq gte of the larynx and the lower segment 
freed to the diaphragm- The anastomosis 
was established in oblique fashion in the 
hope of diminishing the possibility of a 
postoperative stricture. Gastrostomy was 
done on the eighth postoperative day but 
the wound was allowed to close on the seven- 
teenth day. The child was hospitalized 
only 19 days. Deglutition was satisfactory 
for the first year of life. Three dilatations 
were necessary in the thirteenth, fourteenth 
and fifteenth months. 

Roman shy, M. J., and Rittman, G. E.: 
Penic illin Blood Levels for 24 Hours 
following a Single Intramuscular In- 
j ection of Calcium Penicillin in Beeswax 
and Peanut Oil. New England J. M. 
233: 577, Nov. 15, 1945. 

According to Romansky and Rittman, a 
single injection of 300,000 Oxford units of 
calcium penicillin in 4.8 per cent beeswax 
(by weight) in peanut oil contained in 1 c.c. 
produces and maintains effective levels of 
penicillin in the blood for about 24 hours , and 
continues to be excreted in the urine for ap- 
proximately 3 days. 

Calcium penicillin in beeswax and peanut 
oil maintains its potency for at least 9 
months at refrigerator and room tempera- 
tures up to 37 degrees C. In addition, there 
is no deterioration after 24 hours at 56 degrees 
C. or after 2 hours at 100 degrees C. 

Editorial Comment: One wonders concern- 
ing the reaction of human tissues to beeswax. 

Blodgett, James B., and Beattie, Edward 
J.: Early Postoperative Rising. Surg. 
Gynec. 06st. 82: 485, April, 1946. 

A controlled preliminary study of early 
postoperative rising and walking was made 
by Bladgett and Beattie on patients who had 
had major intra-abdominal surgery per- 
formed. A total of 6S1 cases were analyzed 
for postoperative complications and their 
causative factors. Early rising is defined 
as rising and walking on the first or second 
postoperative day. 


The patients who rose early were con- 
siderably stronger and had less pain in their 
wounds. They were able to care for them- 
selves on about the fourth postoperative day 
and were ready for discharge considerably 
earlier than the control group. 

The incidence of wound disruption and 
wound infection was reduced in the early 
rising group. 

The incidence of pulmonary complications 
was somewhat lower in the early rising 

group. . . 

The incidence of deep leg vein thrombo- 
phlebitis was observed to be somewhat 
greater in the early rising group. 

Moranl, Alma D.: Evolution of Plastic 

Surgery. Af. Woman’s J ■ 53: 25, Jan. 

1946. 

Morani divides the evolution of plastic 
surgery into three parts: (1) ancient times, 
(2) the Middle Ages, and (3) the present. 

There are records of plastic operations in 
ancient time 3 dating back to 2250 B.C. and 
many more since Sushruta, the father of 
Hindu surgery, reported the first rhino- 
plasty. Early Egyptian writings reveal no 
plastic procedures, but Celsus (30 A - 1) - ) 
described many of them in his work De 
He Medica.” There are recordings of addi- 
tional plastic procedures by Galen (131 
A.D.), Aribasus (325-403 AJD.) and Paul of 
Aegena (025-690 A.D.). Then medical 
knowledge declined with the coming of the 
Goths and Visigoths. 

In the Middle Ages a slow return to the 
reporting of plastic procedures is noted. 
In the fifteenth century the famous surgeons 
of the Branca family did many plastic opera- 
tions and developed the Italian method of 
rhinoplasty. Caspar Tagliacozzi (1546-1599) 
in 1597 published his famous treatise “De 
Curtorum Chirurgia per Institionum.” 
There followed a dearth of literature on 
plastic procedures until the tune of von 
Graefe, who, in 1818, published his work 
entitled “Rhinoplasties.” Then such not- 
ables as Dieffenbach, Lisfranc, Warren, 
Mittauer and Pancoast made valuable 
contributions. Ollier (1861), Wolfe (1875), 
Thiersch (1886) and Krause (1893) laid the 
foundation for modern free skin grafts. 
In the section on progress of the present 
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day the author speaks of the strides made 
during World War I and II. Among others 
sho mentions the contributions of such men 
as Blair, Davis, Gillies, and Ferris Smith, 
who have largely formed our present con- 
ception of plastic surgery. 

Penn, Jack: Plastic Surgery In the U. S.A. 
South African M. J. SO: 666, Nov. 9, 
1948. 

Penn, who is professor of Plastic Surgery 
at the University of Witwatersrand, South 
Africa, writes about his impressions of 


plastic surgery in the United States. He 
visited many clinics and noted the wide- 
spread use of the Padgett dermatome for 
skin grafting but expressed surprise that 
very few clinics utilized the coagulum con- 
tact method in skin grafting. Other pro- 
cedures mentioned are the management of 
scalp wound, eyebrow reconstruction, ear 
and eyelid repairs and rhinoplaBty. Penn 
was very favorably impressed by the high 
standard of training required by the Ameri- 
can Board of Plastic Surgery for all men 
desiring to qualify in this field of medicine. 
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Percy Jones General Hospital, Battle Creek, Michigan 

AND 

JOHN M. MULVEY, D.D.S., 

Cincinnati, Ohio.** 

The material in this paper has been gathered from experience in the handling 
of three hundred and eighty-seven Maxillo-Facial patients over a period of one 
year. Since the major problem in these jaw deformities lay in reconstruction 
of bony continuity and the related soft tissue bed, information here set forth 
groups itself about this phase. Out of the three hundred and eighty-seven 
patients, sixty-four showed malunion or non-union with loss of substance. 
Thirty-four of these ultimately required large bone graft replacements. Twenty- 
seven were completed during the period. The plan of procedure, illustrations 
of methods, and results, with reference to special complicated types of deformity 
are reported. 

Survival of the war wounded with lower face injuries far exceeded the previous 
war’s record. Their initial treatment and care came from the Army’s carefully 
trained aide men and the well qualified surgeons at front line posts. Tribute 
should be paid these men. As a result of early surgical care, definitive repair 
was greatly facilitated. This was largely brought about by the preservation of 
soft tissue and bony architecture. 

Jaw reconstruction is a compound problem whose solution in the definitive 
stage is initiated by mandibular fragment control and soft tissue bed reconstruc- 
tion. With this established, bone grafting, if necessary, can be accomplished. 
The third problem to be met concerns ridge extension or sulcus formation. This 
becomes necessary to provide a recipient area which will permit the carriage of 
dental prosthesis. The final step consists of soft tissue revision for general 
appearance. 

Early and intermediate care out of the way and the patient’s condition in 
normal balance, the problems presented in bone transplantation lie first in the 
preparation of the recipient field. This begins with dental care. Temporary 
splints are constructed to maintain fragment alignment while infection of dental 
origin is cleared up. At this time oral hygiene, incision and drainage, seques- 
trectomy, and removal of nonviable teeth and tooth fragments is carried out. 

After healing has been achieved, soft tissue losses are replaced. This is accom- 
plished by a variety of plastic means, depending on the nature of the deformity 
present. Tissue revisions vary from excision and closure of entrance and exit 
wounds to complete reconstruction of the jaw soft tissue. In this series, local 

, - Erom the Army Plastic Maxillo-facial Center, Crile General Hospital, Cleveland, 
1946 5 Kea “ before the International Congress of Military Surgeons, Detroit, November 

** Formerly Major, Dental Corps, Crile General Hospital, Cleveland, Ohio. 
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revision was adequate in all but four cases. In the former, rotation flaps and 
collar shifts with free graft to the donor site sufficed. In the latter, tube pedicle 
soft tissue transplants were utilized. 

1-A l-B 



Fig. 1-A. Demonstrates the use of Continuous Posterior Traction to Angle 
Fragment of the Mandible by Means of a Parallel Side Arm Bar 
This patient had a loss of body continuity. The posterior fragment was hyperoccluded 
and lingually deviated. 

Fig. l-B. Demonstrates the use of an Acrylic Saddle to Maintain the Repositioned 
Posterior Fragment while the Bone Transplant is in Place 

Fig. 1-C. Demonstrates the Cap Metal Glide Splint Used in Preliminary 
Positioning of Bony Fragments into Proper Occlusal Relationships 
for Subsequent Bone Grafting 

METHOD OF FRAGMENT STABILIZATION 

Mobilization and splint fixation of the jaw bone provides no difficulties when a 
good component of teeth is present. It is the edentulous area with associated 
lingual labial and hyperoccluded fixations that tax the ingenuity. Combinations 
of several procedures have been found useful. Intra-oral rubber band traction 
has proved its vaiue and place coupled with modified orthodonic principles. 
Extra-oral traction continued by support from a head cast or parallel posterior 


2-A 


2-B 



Fig. 2-A. H. E. 1st Lt., Age 34 Sustained an Assault Injury Resulting in \ 
Compound Fracture at the Angle of the Left Mandible 
with Subsequent Osteomyelitis 

This X-ray demonstrates the healed condition presented. There was malumon with 
hyperocclusion and lingual deviation. 

Fig. 2-B. Roentgenogram Demonstrates Stabilization of the Posterior Fragment 
by the Mechanics of the Graft Alone 
At operation marked eburnation was found requiring extensive decortication to reach 
good bleeding bone. 

Fig. 2-C. Demonstrates the Early Appearance. Splinting was Effected by 
Intermaxillary Elastic Traction and Continuous Loop Wiring 
Fig. 2-D. Roentgenogram Shows the Bone Graft in Place Completing 
the Continuity of the ^vndible 

Fig. 2-E. Reconstructed Model Showing Bar Type of Silver Splint with Lock B\r 
Fig 2-F. Shows Onlay Overlap Bone Graft Wired in Place— Anterior View 
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side bar attached to an intra-oral splint (fig. 1) has been useful. The new posi- 
tion is maintained by intra-oral splinting combined with an acrylic or silver 
saddle. No untoward ulcerations, or necrosis of the alveolus from saddle 
pressure tend to occur if they have been constructed with broad surfaces and 
rolled edges. 

3-A 3-B 



Fig. 3-A. D. M. Cpl. Age 23 

Sustained a shell fragment wound of mandible, 1 April 1945 resulting in complete de- 
struction of the symphysis. Preliminary treatment consisted of continuous maxillary 
loop wiring with elastic traction. 

Fig. 3-B. Roentgenogram after Bone Graft — Continuous Lock Bar Cap Metal 
Splints were Employed for Fixation 
Fig. 3-C. Reconstruction Model Showing Combination Cap and 
Silver Bar Splint Fixation 

Fig. 3-D. Onlay Crest Graft Completes tiie Continuity Loss. 

It is Wired in Place 

The saddle splint has been used in those cases where one mandibular side has 
teeth and there is an associated posterior edentulous angle fragment. A flange 
glider splint (fig. 1-C) in the initial stages pulls the tooth fragments into occlu- 
sion where they are finally fixed by lockbar cap metal splint. The edentulous 
segment mobilized by external traction is maintained in position by the intra-oral 



1 ^: 
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Fig. 4-A. M. A. Sgt. 

Age 24 was wounded by shell fragments 9 January 1945. He sustained a loss of all 
maxillary teeth, and destruction of mandibular continuity from the ramus to the symphsis. 
The posterior fragment was hyperoccluded. It was brought down into place by external 
traction. The position was maintained by an interoral saddle fixed by means of a cap 
metal splint to the remaining mandibular teeth. 


Fig. 4-B. The Lateral View Shows the Oxlay Bone Graft in Position 

The mandibular splint has been locked to an acrylic maxillary denture. This latter 
has been fixed by Strut wares, passing through the cheeks to external metal arm bars in- 
corporated in plaster head cast. 
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side bar attached to an intra-oral splint (fig. 1) has been useful. The new posi- 
tion is maintained by intra-oral splinting combined with an acrylic or silver 
saddle. No untoward ulcerations, or necrosis of the alveolus from saddle 
pressure tend to occur if they have been constructed with broad surfaces and 
rolled edges. 

3-A 3-B 



Fig. 3-A. D. JL Cpl. Age 23 

Sustained a shell fragment wound of mandible, 1 April 1945 resulting in complete de- 
struction of the symphysis. Preliminary treatment consisted of continuous maxillary 
loop wiring with elastic traction. 

Fig. 3-B. Roentgenogram after Bone Graft — Continuous Lock Bar Cap Metal 
Sprints were Employed for Fixation 
Fig. 3-C. Reconstruction Model Showing Combination Cap and 
Silver Bar Splint Fixation 

Fig. 3-D. Onlay Crest Graft Completes the Continuity Loss. 

It is Wired in Place 

The saddle splint has been used in those cases where one mandibular side lias 
teeth and there is an associated posterior edentulous angle fragment. A flange 
glider splint (fig. 1-C) in the initial stages pulls the tooth fragments into occlu- 
sion where they are finally fixed by lockbar cap metal splint. The edentulous 
segment mobilized by external traction is maintained in position by the intra-oral 
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Fig. 4-A. M. A. Sgt. 

Age 24 was wounded by shell fragments 9 January 1945. He sustained a loss of all 
maxillary teeth, and destruction of mandibular continuity from the ramus to the symphsis. 
The posterior fragment was hyperoceluded. It was brought down into place by external 
traction. The position was maintained by an interoral saddle fixed by means of a cap 
metal splint to the remaining mandibular teeth. 



Fig. 4-B. The Lateral View Shows the Onlay Bone Gkaft i.v Position 
bas'been^fixtri^W beeI1 . locked to an acrylic maxillary denture. This latter 

corporate d^in pffi thr0Ugh the cheeU to e ' ternal metaI arm bars in ‘ 
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saddle block. The procedure coupled with careful wiring of the bone graft has 
been more satisfactory than grafting and attempting to maintain posterior 
fragment position by external traction. This latter is usually associated with 
wobbling of the graft joint, and concomitant non-union. In those cases where 
the anterior symphysis area less and edentulous lateral body, with its mesial 



Fig. 5-A. W. B. Pvt. Age 38 

On admission to the hospital presented an edentulous mandible showing mal-union. 
The posterior fragment was hyperoccludcd and lingually deviated. 

Fig. 5-B. Demonstrates the Final Result after Osteotomy and Bone Graft 
Fig. 5-C. Demonstrates the Method of Fixation using the Roger Anderson Splints 

At operation, the bony union was broken up. The fragments were re-positioned and 
a small onlay cancellous bone graft was used to improve continuity. 

Fig. 5-D. Reconstructed Model 

The mandibular pin compound was fixed to the maxillary teeth to insure stability. 


swing giving the bird face deformity, have required osteotomy and circum- 
ferential wire traction to restore primary arch position, the flange saddle has 
been valuable also in maintaining fragment position. With the problem of the 
edentulous maxilla and continuity loss in the body of the mandible with edentu- 
lous posterior fragment (fig. 4), control sufficient for a successful grafting can be 
had by a combination of intra and extra-oral fixation. A cap metal splint and 
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posterior saddle is constructed for the mandible. A properly fitting denture for 
the edentulous maxilla is made and held in place by strut wires passed through 
the cheek to metal armatures incorporated in a plaster head cast. When both 
mandible and Maxilla are treated in this manner the jaws can be locked together. 
Stabilization is then sufficient for good results. When the lower jaw is com- 
pletely edentulous and a few teeth remain in the maxilla (fig. 5) combined intra 
and extra-oral fixation can again be utilized. Here external splinting is used for 
the mandible. The fragment position is maintained by Roger-Anderson pins. 
A bar splint attached to the remaining maxillary teeth allows the upper jaw to be 
locked, by bar armature, to the Roger-Anderson compound. The arrangement 
hns seemed to improve stability. With both maxilla and mandible edentulous, 
combinations of these two methods max' be considered. 

Ordinarily, if external traction does not mobilize and reposition the fragment 
in two or three weeks, surgery is indicated to free the adherent area. In some of 
the cases, immediate bone graft without decortication may be employed. The 
position is maintained by firm graft wiring alone. Considerable care in wiring 
the ramus fragment is imperative to prevent disturbance of graft attachment by 
tissue motion during the swallowing process. 

ANESTHESLV AND OPERATIVE PROCEDURES 

Bone grafting of the jaws can be accomplished with either Procaine block or 
intra- tracheal inhalation anesthesia. Intravenous anesthesia should not be used. 
It is fraught with considerable danger when employed in operations about the 
mouth and throat because of associated laryngospasm and asphyxia. When two 
operating teams are utilized, nerve block and spinal anesthesia are adequate. 
Here one group of surgeons removes the graft while the other group prepares and 
places the transplant in the recipient area. Where one surgeon must do both 
operations, intra-tracheal anesthesia might be the choice on the basis of time 
allowance, if the defect is of magnitude. 

It is well to expose the jaw fragments, mobilize them, and determine the area of 
ebumated bone ends that will have to be removed before the graft is cut. Not 
infrequently, one will find that the quantity of bone required is greater than the 
length estimated. This is especially true where intermediate attached fragments 
have been allowed to remain in the jaw continuity. These, even though they 
attach to one or the other fragment ends, may not be sufficiently vascularized 
throughout to insure graft take and may at operation, have to be largely removed. 
If one has already cut his transplant and after rongeuring away eburnated bone, 
finds the graft of insufficient length, the interval may be spanned by splitting 
the transplant and wiring its mid section in over lap fashion. In such a case it is 
well also to pack bone chips without cortex beneath the graft continuity. 

At the time of actual transplant the graft bed should be freed of all fibrous 
tissue. Recipient sites so treated allow the supple tissues to fall into closer 
approximation to the bone graft. Serum and blood accumulations are e lim inated 
and a more rapid vascularization of the transplant takes place. 

The ideal to be achieved, given a balanced general metabolism, is an adequate 
one graft situated in a good soft tissue bed with an efficient minute circulation. 
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In. such a situation if proper fixation is continued for a sufficient length of time 
mandibular continuity should be re-established. 

Regarding the donor site, incision is made over the crest border, extending 
from the anterior superior spine posteriorly for about two-thirds of the crest 
range. Retracting the soft tissue and muscle exposes the periosteum. Incision 
and elevation here should be carefully done in a manner so that no shredding of 
the periosteum may occur. Should this take place, not only is closure more 
difficult, but periosteal ribbons and shreds fanning outward may give rise to 
subsequent formation of crest spurs. These may be an inch or greater in length. 
These exostosis are usually of no special clinical significance unless the patient 
discovers their presence. Care should be used in removing the cancellous bone 
to avoid seeding the adjacent soft tissue. If this occurs, however, time may see 
the disappearance of these bone cell deposits. Inadequate approximation of 
soft tissue and control of hemorrhage in the donor site should not be permitted 
because of the associated complication of hematoma and post-operative 
infarct. 


POST OPERATIVE SPLINT FIXATION 

The duration of post-operative splint fixation varies with the magnitude and 
location of the grafted defect. Fixation for eight weeks is usually sufficient for a 
small transplant. Twelve weeks or longer may be necessary with cautious re- 
moval where larger segments are required. Where the graft is long, and situated 
between fragment ends with teeth, and fixation has been removed too soon, 
fracture of the transplant in the mid area may occur. This is followed by fibrous 
union and variable degrees of eburnation of graft ends. Where the transplant 
extends from the “R” or “L”, 11, area to the ramus, without proper application 
of fixation, defect in continuity may also occur. The mechanical force at the 
ramus ends tends to be of a bending nature. At the anterior attachment it is a 
shearing force. Insufficient maintenance of jaw fixation here may be associated 
with graft solution and fibrous fusion at its anterior extremity posterior to the 
graft joint. Repair can be brought about by excising the fibrous adhesions and 
surfacing rongeuring of the graft and adherent graft overlap. Bleeding is profuse 
and no length segment may need to be removed. Packing with bone chips 
establishes firm continuity. Graft fracture following decalcification may occur 
also when the saddle is used. If this fixation method has been applied with 
force, in the absence of free easy fragment mobility, when the restraint is re- 
moved the resilient fibrosis impels the return of the deformity. This persistent 
tendency may effect a strain on the graft continuity resulting in fracture or a 
non-union. 

It can not be too greatly emphasized that, after splint removal, examination 
for evidence of clinical mobility be carried out repeatedly. If this is carefully 
done, watching in anticipation, areas of functional stress or strain alterations m 
continuity can be caught at inception. Splint maintenance may be required up 
to six months. Interval unlocking being permissible only after twelve weeks. 



MANDIBULAR RECONSTRUCTION IN JAM' DEFORMITIES 


199 


DEFINITIVE SOFT TISSUE REPAIR 

Ridge extensions or restorations of sulci (fig. 9) are the third step in the re- 
construction program. Sufficient intra-oral tissue loss may be present to require 
skin grafting. Dermatome grafts are used, applied with onlay technique. 

6-A 


k| 

Fig. 6-A. J. D. Sgt. 

Age 26 sustained a compound comminuted fracture of the maxilla and mandible. This 
was a result of shell fragment wounds received 10 November 1944. There was a loss of 
mandibular continuity from the proximal one-third of the ramus to the anterior body. 
Preliminary definitive treatment consisted of external traction applied to both the posterior 
and anterior fragments associated with excision of cicatricial tissue. A glide metal splint 
could not be used here because of the edentulous maxillary area. Intra-oral method of 
splint fixation utilizing the molar maxillary area on the left. Stabilization on the right 
was enhanced by an inverted acrylic maxillary saddle. 

Fig. 6-B. Roentgenogram Shows the Preoperative Appearance with Continuity 

Defect on the Left 

Fig. 6-C. Roentgenogram Showing the Bone Graft in Place 

The posterior fragment was wired to the ramus. The graft was only partially decorti- 
cated. The anterior superior iliac spine was removed as part of the graft and inverted 
in position. 

Intra-oral splints with, attached silver baskets can be constructed. Dental 
compound fitted to the deformity contour is molded about the basket. Skin 
grafts are adhered to the stent with rubber cement and sutured in place. Con- 
siderable over-correction should always be allowed. Ordinarily at operation a 
double model stent is made. One is left in situ the other taken to the laboratory 



Fig. 7-A. Reconstbucted Model Siiowino Bone Gbaft Replacement of 
the Ramus and Body 

Fig. 7-B. Demonstbates Cap Metal Splints with Glideb Lock at the Left 

Fig. 7-C. Model Illustbating Soubce of Bone Gbaft Matebial and the Utilization 

of the Spine Abeas 

Fig. 7-D. Roentgenogbam Showing the Abea of Bony Loss 

This soldier age 24 sustained a G.S.W. of the left mandible, 21 February 1945 resulting 
in a shattering of the ramus and body. 

Fig. 7-E. This X-bay Shows the Gbaft Thansplant in Place 

It was fixed at the distal end. At the condyle neck firm fiberous union has occurred. 
With jaw extension condyle head excursion can be palpated through the external auditory 
canal. 

to have a duplicate model formed in acrylic. This post-operative stent is worn 
in place to assisfin-overcoming graft contraction. 



Fig S A K S Pvt 

Age 24 presented on admission a complex compound odontoma which had destroyed 
the continuit> of the mandible There was an associated intra and extra oral perforation 
with drainage 

Fig SB Reconstructed Model Showing Abey. of Rejection xnd Onlyy Overlap 
Bone Graft in Position Replacing the Body Loss 
Fig S C Roentgenogrym after Remoy yl of the Tumor Miss 
A Steinman pm has been passed from the sympbjsis into the posterior fragment to 
maintain position 

Fig 8 V Roentgen ogrym Shows the Bone Gryft Completing Myndibllar 
Continuity The Transplant w \s Tyken from the Iliyc Crest 
Fig S E BybMetyl Splints were used to Lock the Jxwrs Together The Arey to 
the Left Shows the Resected Inteby yl 
Fig 8 F Demonstrates the Incision Are y of Appro ych 
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Km. 7-A. Hi.ooNsTunonm Mimoi. Siiowinu Honi; (lu.ur Hui'I.ackmknt ok 
‘I III! ItlMUtt AND IloilV 

Km. 7-11. 1 )kmonsitiait:s Cap Mkoai. Soi.inth with Ciumat I.ook attiih I.kkt 

Km. 7-C. Moi»:i. Ii.m’sitiannii Soihick ok Honk Ciiakk Matkhiai. and tub Utiuzation 

ok tiii; Skini: Am: ah 

Kill. 7-1). Hoknioknoiiuam Showing tiik Aiika ok Honk Loss 

This soldier iiko -I mtatained a 11 S.W. of tho loft mandible, ill Kuhrunry 1015 renultliiK 
III II almUoriiiK of tho raimin and body. 

Kio, 7-K. Turn X-iiav Snows tiik Ciiiakt Tiianhih.an r in I'lacb 

ll wan lived at tho ilibtnl end. At tho eondytc nook firm lihcroua union him occurred. 
With jaw extension condyle hoail oxoiiraiim can ho palpated tliriniKli tho external auditory 
canal. 

to Imvp a duplicate model fomiotl in nerylio. This post-ojiorativo stent is worn 
in place to assist in ovoieoniinn Kraft contraction. 
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Fig. S-A. K. S. Pvt. 

Age 24 presented on admission a complex compound odontoma which had destroyed 
the continuity of the mandible. There was an associated intra and extra-oral perforation 
with drainage. 

Fig. S-B. Reconstructed Model Showing Area of Resection and Onlat Overlap 
Bone Graft in Position Replacing the Bodt Loss 
Fig. S-C. Roentgenogram after Removal of the Tumor Mass 
A Steinman pin has been passed from the symphysis into the posterior fragment to 
maintain position. 

Fig. S-D. Roentgenogram Shows the Bone Graft Completing Mandibular 
Continuity. The Transplant was Taken from the Iliac Crest 
Fig. S-E. Bar Metal Splints were used to Lock the Jaws Together. The Area to 
the Left Shows the Resected Interval 
Fig. S-F. Demonstrates the Incision Area of Approach 
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Fig 9-A R K Pvt 

A ce 28 sustained a destruction of the .alveola, • ndge and 

A = S,^ basket attached to a bar 

Bplmt supplied apposition P ressu ™ ^ ^ ^ p 

Age 21 sustained a .complete J.ue "xh.fpaSS 

^esented°a destruction of the mandible which required bone graft. 
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The fourth stage of reconstruction consists largely of the definitive treatment 
of the pedicle transplant (fig. 10, 11) required to supply the losses in the soft 
tissue bed. After the bone graft has restored the arch and sufficient time has 
elapsed the skin surface of the pedicle, with the exception of massive reconstruc- 
tion, can be excised leaving the subjacent soft tissue in place. Facial skin can 
then be mobilized over its summit. If an adjacent segment of lower lip has had 
10-A 10-B 


Fig. 10-A. C. R. Cu>t. 

Age 30 presented a deformity of the jaw showing continuity loss of the mandible along 
with soft tissue bed destruction and avulsion of two-thirds of the lower lip. This plate 
illustrated the use of the transverse neck tube pedicle for smaller defect replacements. 
After bone grafting most of the skin surface of these pedicles can be removed. The cheek 
tissue is mobilized over the replacement. Alien this can be accomplished the appearance 
is much better since foreign tissue is seldom of the right color. 

Fig. 10-B. J. S. T/Sgt. 

n as a . result of shell fragment wounds sustained an avulsion of the lower jaw. 

“Joy toe proximal one-third of the ramus remained. Demonstration here shows the use 
of the thoraco-abdominal tube pedicle where massive soft tissue replacements are required, 
■fhe aniounl of ultimate surface replacement varies depending upon the transplant volume, 
avadable adjacent skin surface, and the previous scarring. 

to be reconstructed also, a nasolabial flap can be turned down to replace pedicle 
skin. A mucosal flap from the cheek lining can be utilized for vermillion border. 

SURVEY OF CASES 

During the period from 17 May 1945 to 1 June 1946, three hundred eighty- 
seven (387) Maxillo-iacial patients were admitted to the Crile General Hospital 
service. Of these, three hundred forty-three required some operative procedure. 
One hundred and forty-seven required multiple soft tissue stages. Forty-four 
required dental care only. Sixty-four (64) showed bone loss. Twenty-five (25) 
of these had ultimate continuity established by immobilization of fragments 




11-A 


11-0 



Fig. 11-A. G. W. Sgt. 

Ace 33 sustained an avulsion of the lower jaw, floor of the mouth and mandibular con- 
tinX from the proximal one-third of the ramus. Here the transverse sclent of loner 
r „m„; nq in contrast to the complete evulsion in the case of J. S. Fig. 1U-H- 
1 P Fig. 11-B. Demonstrates the Method of Tube Pedicle Insert which Begins the 

Bfconstruction of the Soft Tissue Bed. This is a Thoraco-abdominal 

Tube Pedicle 

Fig. 1I-C. Shows the Side View with Tube in Place 

_. . . antnre side has been opened and grown to the inferior borderof the transverse 

The closed suture side nas p sutured to the soft tissue of the neck. 

loner Up segment ^he Appearance at the Time for Insertion of 

IG c.,„ Subsequently the Excess Soft Tissue Can be Excised and 

the and Chin Skin Mobilized to Improve Appearance 
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only. Five required preliminary osteotomy without bone transplant. In 
thirty-four (34), long bone grafts were required. Of the three hundred eighty- 
seven cases, two hundred and thirty-three had previously had fracture of the 
mandible. Eighty-five had fracture of the maxilla. In fifty cases, both maxilla 
and mandible were fractured at some time. Fourteen showed fracture of the 
condyle with fracture of the body. Six showed condyle fracture only. There 
were twenty fractures of the malar maxillary compound. Sixty-two cases had 
alveolar ridge destructions. Forty-four showed ridge avulsion with obliteration 
of the buccal or labial sulcus. There were twenty-eight palate perforations and 
oral antral fistulae. Secondary trismus of variable degree occurred in one hun- 
dred fifty-nine cases. There were four neoplasms in the series. There was one 
osteoma, one odontoma, one showing changes resembling leontiasis ossea, and 
one showing metastastis of squamous cell carcinoma from a branchial cyst. 

The bone grafts in the series were completely decorticated in twelve instances. 
Partial decortication was performed in ten cases. In twenty-one cancellous bone 
chips were employed beneath the continuity of the transplant. All grafts were 
wired into place with stainless steel wire. Large grafts were required in the 
majority of instances since obtaining good bleeding bone required rongeuring 
away of considerable extent of eburnated bone ends. Bone losses varied from 
one centimeter to major losses extending from the proximal third of one ramus to 
the proximal third of the corresponding ramus. Four cases required recon- 
struction of one-half of the mandible. In two, the anterior superior and inferior 
spines of the ilium (fig. 7) were incorporated in the graft. In only one of these 
cases was the transplantation done prior to the six months recovery period. This 
was the case of resected odontoma (fig. 8) showing complete mandibular destruc- 
tion with intra and extra-oral perforation. In this instance, bone transplantation 
was performed two months after resection. Intense chemotherapy was utilized. 
The graft take was successful. 

The complications were as follows: in one case, intra-oral perforation occurred 
at operation. Osteomyelitis followed in spite of chemotherapy, with complete 
graft loss. One graft failed to unite to the posterior fragment because of joint 
wobbling, the result of the parallel silver bar method of fixation. Two graft 
transplants showing demineralization, one at the mid section, the other at the 
anterior extremity, fractured, permitting jaw mobility. Re-grafting established 
continuity. There were three cases of post-operative drainage from inadequate 
soft tissue coverage over the transplant and subsequent soft tissue breakdown. 
In each, secondary closure with Penicillin was followed by complete recovery. 
One case showed pulmonary' infarct post-operatively. Patient recovered. 

SUMMARY 

The principles of bone healing seen in primary' fracture in general were repeated 
following bone transplantation. Cancellous bone was used as graft material 
because of its superior osteogenic properties. Most grafts were partially or 
completely decorticated to assist a more rapid vascularization. Little or no 
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decortication was done in ridge grafts employed where some mechanical help in 
maintaining position of the edentulous fragment was thought helpful. 

A balanced general metabolism with an adequate bone graft situated in a good 
soft tissue bed with an efficient minute circulation, is the ideal to be attained. 
Given this situation and proper fragment fixation maintained for a sufficient 
length of time, mandibular continuity becomes permanently established. 
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experiences in the use of cellophane as an aid 
IN TENDON SURGERV 

A. W. FARMER, M.D. 

Toronto, Canada 

Among the many unsolved surgical problems is the consistently 
restoration of sliding action of tendons after injury to the mechanism mtolved 
T^ZLr. indudes tendon, tendon sheath, and a^rh^en^ The 
forearm tendons have a wide amplitude of excursion. In the Mud 
fingers, where the surrounding tissues are relatively immobile they mcne by 
sliLg in tunnels which are lined with mucous sheaths These sheatl* are 
reflected onto the tendons. The reflections carry the blood ' e " e ^ ^ d , r 
ends of the tunnels the mucous sheaths turn off the tendons onto the ^"ig 
tissue. At these points, when movement takes place tnere is 
invagination of the sheaths into the tunnels except at the insertion of ^ 

Besides the synovial lining of endothelial plates arrange.l so as to form ,,moo^ 
surfaces, the sheaths are composed of an outer tunic o ro e . 

In certain areas they are reinforced by dense fibrous bands, the annular Us»me ■ 
These counteract any tendency of the tendons to displacement when the join 

ar The°tendons whose function is most seriously affected by injury, are the 
flexors of the fingers and thumb. Furthermore the commonest =a g mji 
is damage to the sliding mechanism in the area from the proxima rans\e 
palmar crease to the distal digital crease. The ability to flex the m ter phalangea 
joints is lost. The metacarpo-phalangeal joint can usually be flexed u j J 
the interosseous and lumbrical apparatus. The loss of function is ue o 
absence of the sliding action between the injured tendon and sheath. Adhesions 
formed during the healing stage completely eradicate function as t par o 
sheath is firmly adherent to the metacarpal and phalangeal bones and m some 

positions to the annular ligaments. 

So many severely crippling lesions of this nature were seen t a an a 
was made to restore function by means of interposing a foreign material on 
which the tendon could glide, and which, would prevent adherence o t e ten on 

to its surroundings. . , , 

This attempt, which wifi be described, has given results varying from complete 
failure to complete success. There were various reasons for the lack o pu ica 
tion of the procedure until the present but the most important is that u orm y 
successful results neither have been nor are being obtained. Indeed frou 1 a 
survey of cases so treated there were more failures than successes at first. o\\ 
ever, as various lessons have been learned, and as interposition substances o a 
nature other than the autogenous free grafts of various tissues, still may e of 

1 Read before the American Society for Surgery of the Hand— CHc^o—January 1947. 

From Department of Surgery University of Toronto Hospital for feica L/nil 
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decortication was done in ridge grafts employed where some mechanical help in 
maintaining position of the edentulous fragment was thought helpful. 

A balanced general metabolism with an adequate bone graft situated in a good 
soft tissue bed with an efficient minute circulation, is the ideal to be attained. 
Given this situation and proper fragment fixation maintained for a sufficient 
length of time, mandibular continuity becomes permanently established. 
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which had been stripped of its mesentery for some distance and surrounded with 
an interposition substance. The cellophane was then used as a slip interposed 
between the tendon and the rigid structures on the posterior surface 

Since 1936 cellophane has been used occasionally in patients as an aid in tendon 
surgery- A few cases, all of whom were operated upon many years ago, will be 
illustrated by a moving picture record. These were chosen to demonstrate 
difficulties, and good and bad results Only occasionally did the procedure seem 
indicated. It was considered indicated as a final resort in eases who had had 
se\ ere initial damage or many previous surgical procedures and where the 



Fig 1 Shows the Tissue Reaction to a Piece of 450 Grade Cellophane 

This had been placed in a dog’s leg and recovered some months later A smooth laj er 
of dense fibrous tissue faces the cellophane 


transmission of power from the muscles to the fingers was almost or completely 
restrained by adhesions. Many of the tendon sheath injuries were associated 
with damage to bone — carpals, metacarpals or phalanges. The use of para- 
tenon, or the areolar tissue from the external surface of the fascia lata had not 
given satisfying results and in an attempt to obtain improvement the use of a 
non-absorbable film was decided upon. The change to a buried foreign body has 
certain obvious disadvantages. The interposition substance necessarily sepa- 
rates the tendon from its usual source of blood supply through the vinculum 
ome reaction to the alien material by the neighbouring living tissues is always 
present In positions where there is constant motion there is a tendency for 
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value in this type of surgery, the following description of the work performed is 
presented. It may be of assistance to others contemplating the use of such 
substances in tendon surgery, and yet dampen any undue enthusiasm for this 
type of therapy. 

In 1932 cellophane was used as an interposition substance between a large 
delayed skin flap and its bed in order to prevent reattachment of the flap to the 
deep tissues, and encourage increased blood supply into the base of the pedicle. 
On elevation of the flap there was found a cavity with smooth moist walls. His- 
tological examination showed a lining of fibrous tissue. Those cells lining the 
cavity were flattened. There were also many white blood cells in the neighbour- 
ing tissues. Macroseopically the cavity looked like a bursa with a small amount 
of mucoid material in it. At the time the notion that an excessive amount of 
fibrous tissue had formed in the walls of the cavity did not make much impression. 
This fact is mentioned because instances have been reported where cellophane 
films have been used for the express purpose of producing dense fibrous tissue. 
(1). This incident together with the suggestions of Dr. Dudley Irwin, then of 
the Department of Medical Research, encouraged animal experimentation on 
the implantation of cellophane with the object of using it as an interposition 
substance in tendon surgery. 

The study was commenced in 1932 and worked at intermittently until 1940. 
The experimental work has lately been recommenced in order to find more suit- 
able materials. At first rabbits were used but dogs were later substituted on 
account of their size. Many troubles were encountered. Careful suture of 
the tissues in layers over the cellophane was necessary, Otherwise a sinus de- 
veloped between the skin surface and the area of the implant. There was then 
a continual leak of serous exudate until the cellophane was removed. The 
cellophane had a tendency to “bunch” instead of remaining flat as a sheet. It 
was difficult to maintain in one position as it would tear when suture of it was 
attempted. One method of operation was to expose sheaths and tendons after 
turning back a skin flap. The sheaths and annular ligaments were incised and 
the tendons and sheaths were traumatized by nicking and scraping with a 
scalpel. The cellophane was placed around single tendons or tendon groups and 
held in place by ligature which surrounded the cellophane and tendon. The 
operative areas were reopened at various intervals and viewed macroseopically 
and microscopically. Macroseopically the surface of the tendons again became 
smooth. A smooth walled cavity surrounded the cellophane. It was not pos- 
sible in the dog to make observations of value concerning functional ability but 
the tendons appeared free. Due to an accident in 1939 many of the microscopic 
sections were destroyed. The photomicrographs shown were salvaged from the 
group and were fairly typical of them all. 

Initially it was customary to surround a length of tendon by cellophane. Later 
the wrapping of a great length was discontinued because in one case it was 
considered that a necrosis of the tendon had taken place with its final rupture on 
tension. The necrosis was presumed to be due to inadequate nutrition from 
the cutting off of blood supply. The blood vessels could not invade the tendon 
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Case One. This patient gave a history of having lacerated the right little finger in 
January 1936. This was followed by infection for which a long palmar incision was used 
for drainage. When first seen si\ months later there was full motion at the metacarpo- 
phalangeal joint but no active motion at the interphalangeal joints and some limitation of 
passive motion. There was also a neuroma on a digital nerve in the palm and numbness 
of the adjoining sides of the ring and little fingers. Amputation was advised due to in- 
convenience experienced in his occupation. This was refused. At operation the digital 
nerve was repaired The superficial and deep tendons were adherent to each other and 
to the surroundings in the finger to a point opposite the proximal digital crease The 
superficial tendon was sacrificed. The deep tendon was freed and surrounded by a cello- 
phane film. Splinting was applied until the commencement of motion in fourteen days. A 



Fig. 3. Is a Specimen from Another Dog Showing 300 Plain Cellophane Between 
Tendon and Surrounding Tissues 

. There is practically no reaction on one side of the film wuth a mild increase in fibrous 
tissue on the opposite side. The cellophane showed some evidence of disintegration in 
other views in this section. 


scab was then present at a point where a sharp change had been made m the direction 
of the incision. When motion was begun, a serous discharge commenced from this area, 
and continued until the cellophane was removed approximately six weeks from the time of op- 
eration. With regard to motion the end result was similar to the condition before operation. 

Case Tuo. This patient was examined approximately one month after an accident w hich 
resulted in the amputation of the middle, ring and little fingers and injury to the index 
ger. The palmar surface of the middle phalanx of the index finger had a long oblique 
scar on it. Movement at the metacarpo-phalangeal joint was normal The pro xima l 
interphalangeal joint moved between 170° and 95°. There was no voluntary motion at the 
t joint. At operation the deep flexor tendon was found intact and adherent to the 
surroun ing tissues to the level of the proximal interphalangeal joint. There was no evi- 
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extrusion of foreign matter. In searching for a material with the least number of 
e undesirable qualities, number 300 plain cellophane was used for lack of knowledge 
of something definitely better. This grade is less than one thousandth of an 
inch thick. Thicker grades are made in layers with an adhesive material between 
them. The moisture proof film has a coating which causes more tissue reaction. 
The cellophane can be sterilized easily by autoclaving or boiling. The impression 
was obtained that boiling might have been a factor in making the film less irri- 
tating. Boiling will certainly loosen the moisture proofing material if this 



Fig. 2 . Shows -450 Grade Cellophane Acting as an Interposition Film Between 
Tendon and the Surrounding Tissues 

In this case a dog’s tendon and sheath had been damaged some weeks previouslyscraping 
and nicking with a scapel The cellophane was then placed about the tendon. Later 
the whole region was removed in one block for section There is a narrow dense fibrous 
tissue layer both on the surface of the tendonand ne\t to the cellophane in the surrounding 
tissues 

variety has been presented for use by mistake. The film will remain with little 
change in the tissues for years. It is flexible. It loses some of its tensile 
strength slowly, and occasionally fragments in the tissues. As there are other 
transparent wrapping films one must be assuied of the nature of that which is 
presented for use. 

The following are the histories of a few typical cases. They were selected 
purposely to show failures as w ell as successes. While these cases deal only with 
the hand flexor tendons, cellophane has been used as an interposition material in 
relation to the dorsal tendons and also in small joint arthroplasties. 
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cellophane implant It is ad\ liable that such a strip be made longer than 
appears neee~sar\, and that it reach well bexoiul am scarred region It m.n 
be that it should extend fiorn the common flexor sheath to the insertion ot the 
tendon Some poor results ensued from neglecting to suture earelulh in lax ers 
oxer the implant, and allow firm shin heating before motion Good results hax e 
usiiallx been apparent immediateix the patient has commenced motion In no 
case did motion, which was immediately apparent, become gradually less indi- 
cating adhesions due to the increased production of dense hbrous tissue about 
the implant 

Maxer and Ransohoff (2) attempted the pretabrication of a tendon sheath bx 
the use ot a celloidm tube Thatcher (3) used stamless steel rods to canalize fcr 
flexor tendon sheaths \\ heeldon (4) after rexiewing some of our earlx work 
published a ease m xxhich cellophane xxas used in conjunction xxith an operation 
on one of the extensors of the thumb It did not appear from the description 
given that criteria for the use of anx interposition substance existed in the case 
presented McKeex er (5) has used cellophane as an interposition substance m 
joint surgerx In experimental work Johnson (G) used patches ot ab-orbable 
him made trom fetal membranes Penfield (7) also suggested the use of airmotu 
membrane as an aid in tendon surgerx This had been u~ed bx lum in brain 
surgerx for the prexention of adhesions Frantz (S) suggested ab-crbable 
oxidized cellulose as a possibilitx in the repair of tendon sheaths NIazet and 
others have Used tantalum toil This fragments xerx readilx Blame (9) has 
indicated the relatix e tissue reaction to manx different txpes of plastic materials 
The x erx multiplicitx ot materials w hich hax e been used or suggested make- one 
realize that this problem is far from solxed It max be that the control oi the 
production of adhesions wdl ex entuallx bebx some entirelx different mechanism 
Atraumatic surgerj with freedom from infection and haematoma remun the best 
methods ot treatment at present The increasing me ot free tendon grafts and 
the replacement of scaired tissues bx skm flaps is lessening the indications tor 
use of interposition films 

In conclusion experiences in the use of cellophane as an aid in tendon surgerx 
haxe been described The use of an interposition substance appeared to be 
indicated in certain txpes of cases The ideal substance, autogenous tissue or 
foreign matter in the form of film has x et to be demonstrated Plain cellophane 
of a fine grade — sterilized bx boding has gix eu an occasional good result but no 
technique has been found wherebx these results can be uniformly produced 
If used, firm healing of the surrounding tissues should be obtained before motion 
is allow ed 
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deuce of tendon sheath It \\ as fn ed and i slip of cellophane w as placed underneath The 
tissues were sutured in layers Movement was commenced in twenty days This patient 
was last examined one and a half yem * after operation Movementatall joints was normal 

Case Three This patient was seen in 1938 five months after an accident in which his right 
wrist was caught in a gear In some manner the median nerve was not severed The flexors 
to the fingers were reported to have been cut and the long flexor to the thumb partially cut 
These were sutured There was a discharge from the wound for some weeks Onexamina 
tion the w nst flexed and extended betw een 145° and 170° All fingers moved approximately 
through a similar range of motion The metacarpophalangeal joint motion was only 
slightly less than normal The proximal joints moved through a range of about 20°, and 
there was only a flicker of motion at the distal joints This varied somewhat depending 
upon the position of the metacarpophalangeal joints The interphalangeal joints of all 
fingers moved simultaneously, there being practically no ability to move fingers indi 
vidually The thumb was limited in abduction and movement of the metacarpophalangeal 
and interphalangeal joints depended on the position of the carpometacarpal joint 

At operation the median nerve was dissected free from a mass of scar tissue The trans- 
verse carpal ligament was cut The subhmis and profundus tendons were bound together 
and to their surroundings with dense fibrous tissue There was a considerable amount of 
black foreign material present in this region The tendons were separated from the sur- 
rounding tissues and a large piece of cellophane was placed about the tendon mass Finder 
motion was commenced immediately and wrist motion in about two weeks 

On examination m two months time, wrist joint flexion was between 110° and 190° The 
thumb had practically normal range of motion independently of any motion in the fingers 
The fingers moved in an approximately similar manner The metacarpophalangeal joint 
moved almost normally The interphalangeal joints had an almost normal range when the 
metacarpophalangeal joints were extended When the metacarpophalangeal joints were 
flexed the interphalangeal joints were limited so that the index finger flexed to within three 
quarters of an inch of the palm with improvement toward the little finger, which flexed to 
within one quarter of an inch of the palm There w r as not a great amount of individual mo 
tion of the interphalangeal joints, it being necessary to flex all fingers simultaneously This 
increase in motion represented a great improvement to the total function of the hand 

Case Four This patient gave a history of tendon injury to the index finger due to a glass 
cut two months before examination An immediate suture had been performed and this was 
followed by some infection On examination there was acute flexion of the interphalangeal 
joints with no active motion The joints could not be forcibly extended The metacarpo- 
phalangeal joint moved approximately normally At operation the superficial and deep 
flexor tendons were intimately associated with each other in a mass of scar tissue which 
was adherent to the metacarpal bone After complete freeing the interphalangeal joints 
were placed in a more extended position and a slip of cellophane placed under them Move- 
ment was commenced in two weeks A very slight amount of motion was obtained at the 
proximal joint and none at the distal joint The position of the finger had been improved 
and the patient was content with no more surgery A free tendon graft would likely have 
given a better result and nothing of any value w as accomplished w ith the interposition film 

Case Fue This patient sustained a laceration of the palm at the base of the little finger 
\ primary suture of the tendon w as performed by his surgeon On examination two months 
later there was approximately normal motion at the metacarpophalangeal joint The 
interphalangeal joints were in some fixed flexion with a flicker of motion at the proximal 
joint and none at the distal joint At operation the flexor tendons were freed and a slip of 
cellophane placed under them When motion was commenced it was practically full in all 
joints immediately The patient was seen fixe years later and had a normal finger 

The lack of uniformity of good results is difficult to e\plain They are prob- 
ably due to the adherence of tendon to surrounding tissues at the end of the 
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about a dental compound stent which has been carefully molded to the space 
between the hard palate and the mucoperiosteal flap. The flap is dissected 
back to the junction of the bony palate and the aponeurosis of the soft palate. 
The contour of the stent is oval on cross section and it should be trimmed until 
it is somewhat smaller than the cavity into which it will be inserted, so that when 
the mucoperiosteal flap is replaced, the margins of the wound can be approxi- 
mated without tension. It is advantageous to use the stent, because the skin 
graft is kept in close contact with every irregularity of the mucoperiosteal flap 
and the bony palate so that a complete “take” is the usual result. Further- 
more, the skin graft is prevented from contracting until the stent has been 
removed. The temporary' application of a graft to the hard palate is useful 
if the second operation must be postponed for any reason, because in this way 
a skin lined cavity is formed and the development of granulations or infection 
of the palatal bone is prevented. In the usual sequence, the “push-back” 
procedure is carried out two or three weeks after the application of the skin 
graft. Formerly, it was considered to be necessary' to sever the greater palatine 
arteries routinely' to allow the flap to be retrodisplaced adequately', but we 
have found that in many' cases it is possible to stretch the arteries and veins 
out of the posterior palatine foramina for a considerable distance. Occasionally', 
it is necessary to remove part of the posterior wall of the palatine foramina 
to avoid kinking of the vessels and to permit the palate to be “set-back” freely 
as has been described by' Brown (5). When the second stage of the operation 
has been performed it is most important to trim the skin graft away' from the 
margins of the palatal flap so as to provide a sufficient raw area for union with 
the posterior part of the palatal bone. The tip of the flap must be securely' 
fixed with wire or dermal sutures to prevent it from creeping forward, and these 
should not be removed for several weeks. If the lateral margins of the flap 
cannot be conveniently approximated with sutures, it may be necessary to 
apply a wire cribwork or an acrylic splint to the teeth to ensure primary' union 
of the lateral margins of the flap. The palatal cleft is closed in the usual manner 
at the same time as the retrodisplacement procedure is carried out. We believe 
that palatal massage started four to six weeks after the final operation is helpful 
in mobilizing the palate (6). 

1 . Congenital short palate , cleft of the soft palate, and deft of the soft palate 
and part of the hard palate 

In these three types of palatal defect the same method of operation may' be 
employed. A U-shaped incision is made from the molar region on one side 
around to the opposite molar tooth. This is placed about 3 or 4 mms. from the 
gingival margins of the teeth. The mucoperiosteal flap is raised and freed pos- 
teriorly as far as the major palatine arteries and the aponeurosis of the soft 
palate. A dental compound stent is shaped to fit the cavity and permit the 
mucoperiosteal flap to be approximated over it. The stent is now covered with 
a skin graft, raw surface outward, and this is inserted beneath the mucoperiosteal 
flap which is sutured over it. Two or three weeks later the flap is again raised 
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Montreal, Canada 

The history of the development of operative procedures on cleft palate is a 
fascinating subject. Some idea of the immense amount of work which has been 
devoted to this problem may be gained by study of Dorrance’s book “The 
Operative Story of Cleft Palate” which lists 87 pages of references. Since 
many surgeons working independently have sometimes reported new methods 
almost co-incidentally, no one man can lay complete claim to an operative 
procedure, since tribute must be paid to the experiences of preceding and con- 
temporary surgeons whose efforts have provided the foundation on which 
some technical refinement is based. The usual methods of surgical repair of 
cleft palates frequently fail to establish normal speech even after adequate 
periods of speech therapy. In many cases this is due to the anterior pull of 
the contracting raw surface on the nasal aspect of the mucoperiosteal flaps 
which causes a “short palate.” When healing has occurred, the contracted 
scar tissue prevents the velum from closing the velopharyngeal sphincter and the 
patient’s speech remains defective. Many ingenious methods have been devised 
in an attempt to overcome this difficulty. Some of these operations are formi- 
dable, others time consuming, and a few result in a high percentage of failure. 

In 1921 Gilles (1) reported a new splint for applying skin grafts to the anterior 
raw surface of the soft palate after it had been retrodisplaced. The anterior 
defect in the hard palate was closed by means of an obturator. Baxter (2) 
described a method of using stent grafts to line the nasal side of the muco- 
periosteal flap prior to a “push-back” or “set-back” operation to minimize 
subsequent contracture of the palate. Dorrance (3) outlined in great detail 
a method of suturing skin grafts to the mucoperiosteal flap in seven types of 
defect of the palate. Pressure was applied to the grafts by a special type of 
splint which was devised by Gross (4). During the past five years we have 
observed certain advantages and some technical difficulties which have arisen 
as a result of applying skin grafts to the palate. We have modified the original 
procedure and it has been employed in a variety of cleft palate defects. 


METHOD 


The essential principle involved is that of applying an epithelial covering 
to the raw surface on the nasal side of the mucoperiosteal flap. The split skin 
graft, taken from a hairless area of the body is wrapped, raw surface outward. 


* Read at the Annual Meeting of the American Society of Plastic and Reconstructive 

SU » e From^ho Departments If “piastic^urgery,' Royal Victoria and Children’s Memorial 
Ar;i| University, Montreal, Canada. 

H °= Speech Therapist, Children’s Memorial Hospital, Montreal, Canada. 
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as the posterior palatine foramen on each side. A skin graft covered stent is 
inserted in the same manner on either side as described in the previous procedure. 
Several weeks later the mueoperiosteal flaps are raised, the stents are removed 
and the incisions are joined anteriorly and are then extended posteriorly around 
the tuberosities of the maxilla. The skin grafts on the palatal bone are stripped 



Fig. o Fig. 6 

Fig. 5. The Rethodzsplaced Pa Lite Flip h as been Sctcbed to the Posterior Bordee 
of the Palatal Bose and the Cleft in the Palate has been Repaired 

Fig. 6. Pre-opebative Position of Stent 



Fig. 7. Postopebatite Position of Sein Graft Lined Flap 

oft, and the arteries are gently stretched out of the posterior palatine foramina. 
The hamular processes are severed. The palatal flap is then displaced to the 
posterior border of the bony defect and sutured in position. The cleft of the 
palate is closed in the usual manner (figs. S, 9, 10). In this type of case the 
-mount of retrodisplacement is not as extensive but the presence of the skin 
graft on the nasal side of the mueoperiosteal flap greatly reduces the amount 
of postoperative contracture. 



216 


HAMILTON BAXTER AND MARY CARDOSO 


through the original incision, the stent is removed and the skin graft which 
has united to the bony palate is stripped off without injuring the part of the 
skin graft which has become attached to the mueoperiosteal flap. The incisions 
are now carried around the tuberosity of the maxilla and some distance pos- 
teriorly. The hamular processes are then divided. The aponeurosis is severed 
from the palatal bone and the arteries are carefully stretched out of the foramina 
and freed from the palatal flap as much as possible. If necessary, the posterior 



Fio. 1 Fio. 2 

Fig. 1. Elevation of Mucoperiosteal Flap, Through a U-shaped Incision 
Fig. 2. Insertion of Skin Graft Covered Stent Beneath Mucoperiosteal Flap 



Fig. 3 Fig . 4 

Fig. 3. Mucoperiosteal Flap Sutured over Stent 
Fig. I. Mucoperiosteal Flap Raised with Attached Skin Graft Preparatory to 
“Set-back” Operation. The Skin Graft Attached to the 
Palatal Bone has been Removed 

walls of the palatine foramina may be carefully removed with a chisel. The 
tip of the retrodisplaced flap is sutured to the posterior border of the palatal 
bone with wire or dermal sutures. The cleft of the palate is closed in the usual 
manner (figs. 1, 2, 3, 4, 5, G, 7). 

2. Cleft of the hard and soft palate extending to the alveolar ridge 

In this type of cleft the vomer is frequently rudimentary. An incision is 
made close to the gingival margin of the teeth and carried posteriorly as far 
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yet remains a speech cripple due to a short, contracted palate. In these patients 
a “push-back” may fail to accomplish the desired speech result because of 




Fig. 11 Fig. 12 

Fig. 11. Type of Incisios Employed when a Short, Contracted Palate is Present 
after Primary Repair 

Fig. 12. Splitting of the Mccoperiosteal Flap without Perforation 
into the Nasal Cavity 



Fig. 13 Fig. 14 

Fig. 13. Mccoperiosteal Flap Re-sutured over Stent Graft 
Fig. 14. “Set-bace.” of Skin Graft Lined Flap 


contracting scar tissue which draws the palate forward. In selected cases it 
may be possible to split the mucoperiosteal flap without penetrating into the 
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3. Bilateral complete cleft palate 

The method described by Dorrance of reflecting flaps of mucous membrane 
bilaterally from the vomer to close the anterior part of the defect is very satis- 
factory. After the anterior portion has filled in with granulations, muco- 



Fig. 8 Fig. 9 

Fig. 8. Type op Incision Employed when Cleft Extends to Alveolar Ridge 
Fig. 9. Two Skin Graft Covered Stents are Inserted, One on Each Side of the Cleft 



Fig. 10. Postoperative Position of the Flap 

periosteal flaps may be raised, lined with skin grafts and subsequently retro- 
displaced. 

Jf. Secondary repairs 

One of the major problems encountered in cleft palate surgery is the patient 
who has had a single or double cleft repaired by the Langenbeck procedure and 
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Posloperaiiie Speech .Examination: At the end of the course of therapy the patient's 
speech was entirely normal. The only remaining evidence of the facial grimaces was 
slight nasal twitch on sounding “S”. 

Xasopharyngoscopic Examination (Xoicmber, 1946) : The shin graft was smooth, flexible 
and was beginning to undergo metaplasia. 

Case: D. C. Age 6 years. I.Q. 100 (normal 100) 

Diagnosis: Cleft of soft and half of hard palate. (Photograph No. 4) 

Pre-operalhe Speech Examination: Cleft palate type speech was present. The plosives, 
sibilants and fricatives were all lost with glottal substitutes. 

Operations: l. July 10/46 — Stent skin graft to mucoperiosteal graft. 2. July 24/46 — 
“Set-back” of palate and closure of cleft. The major palatine arteries were saved. (Pho- 
tograph No. 5) 



Photograph No. 3 Photograph No 4 

Photograph No. 3. Small Hole at Junction of Hard and Soft Palate, Probably 
Caused by Inclusion of a Piece of Skin Graft in Suture Line, w hich Reql ired 
Secondary* Repair 

Photograph No. 4. Showing Cleft of Palate Pre-operatively 

Postoperative Speech Examination: The patient is attending speech clinic All conso- 
nants w ere articulated perfectly. Some nasal resonance w as present on vow els and there is 
a low “S”. 

Xasopharyngoscopic Examination (Xoiember, 1946): The skin graft was white, smooth 
and no raw areas w ere visible. 

Case: D.W. Age 13 years. I.Q. 100 (normal 100) 

Diagnosis: Previous complete cleft lip and palate on left side. The lip and palate had 
been repaired but the latter was short and had a hole in the soft palate. The patient was 
referred for repair. (Photograph No. 6) 

Pre-operatne Speech Examination: There was over-all general nasal resonance on vowels. 
The plosives were distorted with glottal substitutions, and the sibilants and fricatives were 
glottalized. 
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nasal cavity and insert a skin graft lined stent. The U-shaped flap is subse- 
quently retrodisplaced in a manner similar to that described in method one 
(figs. 11, 12, 13, 14). 

CASES 

The following cases illustrate the method of treatment of various types of 
palatal defects and the speech results which have been obtained. 

Case: J. M. Age 6 years. I.Q. 82 (normal 100). 

Diagnosis: Congenital short palate. 

Pre-operative Speech. Examination: Cleft palate type speech was present. The plosives, 
sibilants and fricatives were all lost, with glottal substitution. 

Operations: 1. June 13/45 — Stent skin graft to mucoperiosteal flap. 2. June 27/45 — 
“Set-back” of palatal flap, the major palatine arteries were saved. 



Photograph No. 1 Photograph No. 2 

Photograph No. 1. Postoperative Results, Showing Marked Amount of 
Retrodisplacement of Mucoperiosteal Flap Obtained 

Photograph No. 2. Wide Cleft of Soft and Half of Hard Palate with 
Rudimentary Vomer, Shown Pre-operatively 

Postoperative Speech Examination: After a course of speech therapy, a test showed that 
the patient’s speech was perfect except that the “S” had changed from a glottal stop to a 
dental lisp. (Photograph No. 1) 

Nasopharyngoscopic Examination: The outline of the skin graft to the nasal aspect of the 
mucoperiosteal flap w as easily observed. A considerable degree of metaplasia had occurred 
and the graft was pinkish in color and appeared to be soft and flexible. 

Case: M. F. Age 13 years. I Q. 109 (normal 100) 

Diagnosis: Cleft soft palate and half of hard palate. (Photograph No. 2) 

Pre-operatue Speech Examination: General nasal blurr on all vowels. The w'orst con- 
sonants were the sibilants. Nasal grimaces accompanied all of these sounds. 

Operations ■ 1. July 25/45-Stent skin graft to mucoperiosteal flap. 2. Sept. 7/45 — 
“Set back” of palate and closure of cleft. The major palatine arteries were saved. 
3 Nov 09/45 — Repair of small hole in palate. (Photograph No. 3) 
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Posioperatiie Speech Examination: At the end of the course of therapy the patient's 
speech was entirely normal. The only remaining evidence of the facial grimaces was 
slight nasal twitch on sounding “S”. 

Xasopharyngoscopic Examination ( Xovember , 1946): The skin graft was smooth, flexible 
and was beginning to undergo metaplasia. 

Case: D. C. Age 6 years. I.Q. 100 (normal 100) 

Diagnosis: Cleft of soft and half of hard palate. (Photograph Xc>- -1) 

Pre-operative Speech Examination: Cleft palate type speech was present. The plosives, 
sibilants and fricatives were all lost with glottal substitutes. 

Operations: 1. July 10/46 — Stent skin graft to raucoperiosteal graft. 2. July 24/46 — 
“Set-back” of palate and closure of cleft. The major palatine arteries were saved. (Pho- 
tograph Xo. 5) 



Photograph Xo. 3 Photograph Xo. 4 

Photograph Xo. 3. Small Hole at Junction* of Hard and Soft Palate, Probably 
Caused by Inclusion of a Piece of Skin Graftin' Suture Line, which Required 
Secondary Repair 

Photograph Xo. 4. Showing Cleft of Palate Pre-OPeratively 

Postoperative Speech Examination: The patient is attending speech clinic. All conso- 
nants were articulated perfectly. Some nas al resonance was present on vowels and there is 
a low “S”. 

.YasopTiarynyoscopfc Examination {Xovember, 1946): The skin graft was white, smooth 
and no raw areas were visible. 

Case: D. W. Age 13 years. I.Q. 100 (normal 100) 

Diagnosis: Previous complete cleft lip and palate on left side. The lip and palate had 
been repaired but the latter was short and had a hole in the soft palate. The patient was 
referred for repair. (Photograph Xo. 6) 

Pre-operative Speech Examination: There was over-all general nasal resonance on vowels. 
The plosives were distorted with glottal substitutions, and the sibilants and fricatives were 
glottalized. 
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Photograph No. 5 Photograph No. 6 

Photograph No. 5. Retrodisplaced, Skin Grafted Flap, One Month 

POSTOPERATIVELV, BEFORE It Ha'D SMOOTHED OUT COMPLETELY 

Photograph No. 6. This Patient was Referred to the Clinic for Treatment. Tue 
Previous Operator had Obtained a Short, Tight Palate with a Large 
Perforation in the Soft Palate 


Photograph No. 7 

Photograph Nos. 7 & S. Photographs Taken a Few Weeks after the Final Operation 
Show the Amount of Displacement Backward and Closure of the Perforation. 
He is Showing Rapid Progress in the Speech Clinic 

Operations: 1. Stent skin grafts were used to line the mucoperiosteal flaps. The Wardill 
incision was used anteriorly while on the posterior half of the hard palate the mucoperiosteal 
flap was split as has been described by Dr. James B. Brown. 2. Since the major palatine 
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arteries had been severed by the previous operator, a “push-back*’ of the palate was per- 
formed. At the same time the hole in the soft palate was repaired. (Photographs Nos. 
7 and S) 

Postoperative Speech Examination: One month after the last operation the patient was 
admitted to the speech clinic. A test at this time showed that all consonants were articu- 
lated perfectly. There was nasal resonance on all vowelswitha velar “K” and “G“ and a 
low“S”. The palate was long and a good speech result was anticipated. 



Photograph No. !). This Patient Survived an Attack of Diphtheria as a Child but 
suffered Extensive Sloughing and Scarring of the Soft Pahte 


A asopharyngoscopic Examination (Xoiember, 191,6): The grafted area appeared as a 
moist, opaque, white area. There was no crusting and no raw* areas were visible. 

Case.* A. W. Age 26 years. I.Q. 90 (normal 100) 

Diagnosis: As the result of diphtheria when the patient was 9 years old the uvula and 
part of the soft palate had sloughed with extensive residual scarring. (Photograph No. 9) 
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Photograph No. 5 Photograph No. 6 

Photograph No. 5. Retrodisplaced, Skin Grafted Flap, One Month 

PosTOPERATIVELY, BEFORE It HAD SMOOTHED OUT COMPLETELY 

Photograph No. 6. This Patient was Referred to the Clinic for Treatment. The 
Previous Operator had Obtained a Short, Tight Palate with a Large 
Perforation in the Soft Palate 



Photograph No. 7 

Photograph Nos. 7 & S. Photographs Taken a Few Weeks after the Final Operation 
enow thf Amount of Displacement Backward and Closure of the Perforation. 
biioiv tu is g U0VVING Rapid Progress in the Speech Clinic 

O eralions • 1 Stent skin grafts were used to line the mucoperiosteal flaps. The Wardill 
incision was used anteriorly while on the posterior half of the hard palate the mucoperiosteal 
flap "'ns split as has been described by Dr. James B. Brown. 2. S.nce the major palatine 
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1. The application of a skin graft to the raw surface on the nasal aspect of 
the mucoperiosteal flap in selected types of palatal defects appears to be a satis- 
factory procedure, both theroretically and also as far as can be determined from 
a limited number of cases. 

2. We have found that it is technically, extremely difficult to successfully 
cover the raw nasal surface with retrodisplaced flaps of mucosa, from the palatal 
bone as advocated by some surgeons. 

3. In all cases examined by the nasopharyngoscope the graft was found to 
be viable and there was no evidence of crusting or offensive odor. Grafts over 
a year old bad developed a pinkish color and one graft which was five years 
old had evidently undergone considerable metaplasia for only a faint whitish 
tinge differentiated the graft from the surrounding mucosa, hio opportunity 
has yet occurred to biopsy these skin grafted palates. 

4. Certain technical complications have been noted following this type of 
operation and some measures to reduce their incidence have been described. 

The speech results obtained after this type of operative procedure and the 
usual period of speech training, were definitely better than those observed 
following the ordinary operative procedures. 
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Pre-operative Speech Examination: There were glottal substitutions for the plosives and 
there was nasal resonance on all vowels. The sibilants were nasalized. 

Operations: 1. June 15/40 — Ligation of major palatine arteries. 2. Feb. 18/41— Stent 
skin graft to mucoperiosteal flap. 3. March 10/41 — ‘ '“Push-back” of palate flap. 

Postoperative Speech Examination: The patient was unable to attend the speech clinic. 
Five years postoperatively a test showed that all consonants were good although there was 
some nasal resonance on the vowels. A course of speech therapy is now being given to 
correct this slight residual defect. (Photograph No. 10) 

Nasopharyngoscopic Examination ( November , 1946): The skin graft could only be dif- 
ferentiated from its surrounding mucosa by a pale whitish tinge. 

Note: Due to the pressure of a full upper denture which the patient has been using for 
the past five years and perhaps due to a process of metaplasia, it was difficult to recognize 
the presence of the skin graft which had been applied to the oral surface of the hard palate, 
and which in this case was not removed. 



Photograph No. 10. The Tip of the Mucoperiosteal, Flap is Shown Overlapping tub 
Posterior Border of the Hard Palate by only a Few Millimetres. The 
Patient Wears a Full Denture with Comfort 

SUMMARY 

Skin grafts have been applied to the nasal aspect of the mucoperiosteal flaps 
in 12 patients. In one case the skin graft failed to take. Since then sodium 
penicillin in physiological saline solution containing 25,000 units per cc. has 
been injected about the stent and skin graft before suturing the flap back into 
place. This precaution against infection combined with careful fitting of the 
stents probably accounts for the fact that all subsequent grafts have been 
taken completely. Primary union occurred after closure of the clefts in all 
cases except one where a small hole the size of a grain of wheat remained. This 
was probably due to the inclusion of a small piece of skin graft in the suture 
line when the cleft was repaired. In two patients the mucoperiosteal flaps 
failed to unite primarily with the lateral margins of the palate. This compli- 
cation was probably caused by insufficient trimming of the skin graft from the 
margins of the flap. Secure fixation of the flap by suture, by the pressure of 
a wire, or acrylic splint is important, to obtain close contact of the raw margins. 
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1. The application of a skin graft to the raw surface on the nasal aspect of 
the mucoperiosteal flap in selected types of palatal defects appears to be a satis- 
factory' procedure, both theroretically and also as far as can be determined from 
a limited number of cases. 

2. We have found that it is technically, extremely difficult to successfully 
cover the raw nasal surface with retrodisplaeed flaps of mucosa, from the palatal 
bone as advocated by some surgeons. 

3. In all cases examined by the nasopkaryngoscope the graft was found to 
be viable and there was no evidence of enisling or offensive odor. Grafts over 
a year old had developed a pinkish color and one graft which was five years 
old had evidently undergone considerable metaplasia for only a faint whitish 
tinge differentiated the graft from the surrounding mucosa. Xo opportunity 
has yet occurred to biopsy these skin grafted palates. 

4. Certain technical complications have been noted following this type of 
operation and some measures to reduce their incidence leave been described. 

The speech results obtained after this type of operative procedure and the 
usual period of speech training, were definitely better than those observed 
following the ordinary operative procedures. 
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SURGICAL TREATMENT OF BURNS: USE OF 
PRESSURE DRESSINGS 

NEAL OWENS, M D. 

New Orleans, Louisiana 

The surgical principles involved in the treatment of bm ns have been expressed 
very concisely by Allen and Koch (1). They are: 

1. To prevent and combat shock. 

2. To convert the open contaminated wound into a clean wound. 

3. To cover the open wound by the simplest possible dressing that (a) protects 

it from the constant danger of reinfection; (b) does not fix or destroy 
any part of the skin or subcutaneous tissue which remains viable when 
the patient is first seen ; (c) provides for drainage of the serum that exudes 
from the burned surface until it is checked by pressure or the normal 
process of coagulation; (d) exerts a uniform moderate pressure easily 
removed if infection develops underneath the dressing or if the burn 
involves the whole thickness of the skin. 

4. To keep the injured part at rest. 

5. To secure healing in the minimum period of time and with minimal loss 

of function. 

When treating burns, first consideration should be given to the treatment of 
shock, the causes of which are reviewed by Berman (2) as follows: “As a result 
of the injury there is an increased permeability of the capillary endothelium 
permitting the escape of plasma into the burned area. This leads to hemo- 
concentration which in turn causes a stagnant anoxemia to occur. As anoxemia 
increases, tissue cells are damaged, especially in the brain, heart and blood 
vessels. Capillaries begin to lose fluid in many areas.” 

In reviewing the literature one finds many different types of dressings which 
have been used in the treatment of bums, each having its adherents. The 
closed methods represented by applications of tannic acid, silver nitrate, gentian 
violet, or triple dye are challenged by a variety of open methods including 
vaselined gauze and compression dressings Koch (15) and Mason (17) sulfanil- 
amide powder and vaselined gauze (Colebrook (6)), saline compresses, and sodium 
hypochlorite irrigations with the aid of oiled silk envelopes as described by 
Douglas (9). Recently, Connor and Harvey (7) have advocated the use of 
pyruvic acid starch paste. So far the results are promising but yet to be 
evaluated. 

In regard to the dye and tannic acid methods Cannon and Cope (5) write 
that “tannic acid and dyes have represented improvements in the tieatment 
of burned patients, but it must be recalled that their recent introduction has 
coincided with the understanding of protein and fluid therapy. The attention 
of those recommending tannic acid or dyes has been so riveted on fluid loss, 
toxins, or infection that they have neglected the possible noxious effect of the 
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substances upon the viable epithelium.” It must be remembered that subse- 
quently Hartman and Romence (14) have shown that there is massive destruction 
of the liver due to the toxic effect of the tannic acid. As a result of these findings 
it is felt that the use of tannic acid should be abandoned. 

Blair (3) lists four advantages from the application of pressure dressing: 
(1) elimination of dead space, (2) the control of oozing, (3) the limitation of 
venous and lymph stasis and (4) the elimination of the amount of plastic material 
that pours into the wound. The author has pointed out that another important 
advantage of the pressure dressing is the splinting effect which it lends to the 
soft tissue involved, keeping the part immobile and at complete rest. This 
factor serves to aid in wound healing and to protect the surgically clean wound 
against potential contamination for a long period with the elimination of the 
greater part of the usual intense pain. 

The use of a properly applied pressure dressing in the treatment of burns lends 
itself to the application of an ideal method of treating this condition, since it 
incorporates basic fundamentals which insure the application of physiologic 
principles. Allen and Koch (1) describe an important physiologic principle 
involved in the use of an adequate pressure dressing in the treatment of burns: 

The elimination of dead space into which constant oozing can take place and the limita- 
tion of exudation from the surface of a wound and into the subcutaneous tissues are important 
objectives in wound treatment which are too often completely ignored. The surgeon who 
sees blood escaping rapidly from an open wound instinctively applies pressure to stop the 
bleeding and conserve vital body fluid. By some curious inconsistency if we cannot see it 
we may ignore the subcutaneous bleeding' that goes on just as definitely after the sub- 
cutaneous rupture of blood vessels and continues until it is arrested either by coagulation 
or by actual compression of the injured blood vessels by the tensed body tissues. 

If the subcutaneous bleeding is the ‘white hemorrhage’ that goes on in tissues injured by 
a flame or scalding water, it needs to be arrested just as promptly as if the blood were es- 
caping from a torn blood vessel. It can be arrested, and body fluid saved by the application 
of pressure over the injured area. 

Owens and Patterson (18) have shown experimentally the beneficial results 
which follow the application of pressure dressings to large burned areas in 
combating shock. They have demonstrated that immediate application of 
pressure to these open wounds forces the tissue fluids, the "white bleeding , ” 
back into the vascular bed. They also clearly demonstrated its efficacy in 
combating shock as reflected by an almost immediate rise in blood pressure 
following its application. As a result of this alteration it has also been shown 
that the plasma requirements of these patients is proportionately’ reduced. 

In speaking of the compression method of treatment Brantigan (4) states 
that it "permits immediate protection of the burned areas from further con- 
tamination and injury’; it makes the control of shock easier; the blood proteins 
can be maintained more easily; less aftercare is required; no eschar or coating 
agent need be removed; and skin grafting can be done earlier.” Siler and Reid 
(21) state that “the decrease in the amount of suffering by’ this method of treat- 
ment seems to be very striking. Rarely’ is it necessary to continue to use mor- 
phine or codeine for more than a day or two after operation. The patients can 
move about much more easily. The nursing problem is greatly’ simplified. 
There is a great saving in the cost of dressing materials when compared with 
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other methods, which require frequent dressings or compress therapy. The 
temperature charts seem to us to show a surprisingly rapid return to normal 
levels.” 


TREATMENT OF THE BURN PATIENT 

As soon as a burned patient is received, immediate attention should be directed 
towards determining the presence or absence of shock. Blood for complete 
blood count and haemoglobin determinations as well as for hematocrit, serum 
protein and blood chemistry determinations should be taken immediately. 
These initial determinations establish for that particular patient a base with 
which subsequent determinations may be compared. If shock is present or 
seems imminent, prompt measures should be instituted and the local and general 
care correlated. The local application of pressure diminishes the flow of plasma 
from the burned area into the surrounding tissues and aids in preventing shock. 
Systemically, the administration of morphine helps to allay pain and anxiety. 
In the early shock phase the infusion of plasma to prevent hemoconcentration 
and to establish a safe physiologic balance is fundamental. The alteration 
in the patient’s physiologic state with regard to hemoconcentration, contrary 
to the opinion of many, may be dramatic and occur within one to two or three 
hours and must be determined by frequent examination of the hematocrit and 
haemoglobin level. As soon as it is established that the hemoconcentration is 
reduced to the physiological level, transfusion of whole blood should be given 
and continued throughout the course of treatment because these patients develop 
a secondary anemia. The maintenance of adequate temperature of from 72 F. 
to 80 F. and avoidance of excessive heat aid in preventing shock. 

Local treatment of the burn should be administered as soon as possible. 
Application of a pressure dressing diminishes the flow of plasma from the burned 
area into the surrounding tissues and aids in preventing shock. On the basis 
of observation and experience the following plan of procedure is advocated. 
All personnel should be properly gowned, sterile gloves should be used and masks 
of sufficient thickness to insure minimal contamination should be worn over 
the mouth and nose. All unnecessary traffic in the operating room should be 
prohibited and a minimum of attendance permitted. Doors should be opened 
only when actually necessary. Extreme care should be taken at all times 
to protect the patient against all potential contamination arising from contact 
with external objects, unnecessary contact with dust, contaminated wards, 
and, above all, with contamination from the medical personnel through unmasked 
nose or mouth. Hare (13) has conclusively demonstrated the importance of 
avoiding these common sources of contamination and has shown that too often 
the attending physician is the chief offender. The same protection should be 
afforded that would be given any patient who is to have a major operation. 
Mason (17) states that in the treatment of bums “one factor which has been 
insufficiently considered is that of the contamination of the large raw surface. 
The aim has been to cover it with something as rapidly as possible, ignoring 
the fact that the surface is already liberally contaminated with dirt and bacteria 
from the nose and throat of everyone who examines it.” 



SURGICAL TREATAIENT OF BURN'S 


229 


The patient should be given sufficient morphine (usually j grain) for analgesia. 
Intravenous morphine by the technique followed by Eiehold has been quite 
satisfactory when administered to this type patient. In severly burned patients 
or patients in extreme shock the use of the drug intravenously is doubtless much 
safer when considering that morphine given subcutaneously may be inadequately 
absorbed during the shock phase and as the blood pressure rises, a latent amount 
unabsorbed in the tissues, may be drawn into the circulation without warning 
or without anticipation on the part of the surgeon or anaesthetist administering 
the drug. 

Preparation should then be instituted for rendering the open contaminated 
wound an open surgically clean one. All clothing should be removed with the 
least possible amount of contamination or trauma to the patient, the clothes 
being cut off with sharp scissors if necessary. The patient should then be placed 
on sterile sheets. All burned areas should be gently washed with large pads 
of sterile absorbent cotton dipped in thick suds made with sterile water and a 
neutral white soap. The process is in no sense one which requires scrubbing; 
on the contrary, it should be carried out gently by slow rotary motion. This 
cleansing usually should be continued for a period of from ten to twenty minutes. 
The shorter time is probably more desirable, since it is the opinion of many 
that cleansing for more than ten minutes might be sufficient to force organisms 
into the deeper skin elements, thus producing infection of the deeper layers 
which might otherwise have been avoided. 

After the area has been thoroughly cleansed, the surgical personnel, as well 
as the patient, should be redraped in preparations for the final cleansing. All 
vesicles which have persisted during the initial cleansing should be opened 
and drained. All loose skin and remaining pellicles from vesicles should be 
removed by sharp dissection and the surface of the burned area should be gently 
rinsed with warm normal saline solution. By this time, provided the surgeon 
has adequately cleansed the burned surface, the contaminated wound should 
have been converted into a surgically clean wound. The traumatized surface 
is then ready for the reception of a dressing designed to close the open wound. 
On the basis of more recent experience, it is probably more judicious, provided 
the patient has not been subjected to too much contamination, to avoid any 
surgical cleansing and to immediately apply a pressure dressing with no further 
disturbance to the patient. If there is the question of the patient’s general 
condition and shock or impending shock is present or if the patient has extensive 
involvement the application of the pressure dressing without cleansing is indi- 
cated. In so doing the patient receives a minimum amount of disturbance and 
the application of the pressure dressing probably combats shock more quickly 
than any other acceptable method of treatment. In our experience, when 
this technique has been followed, the incidence of infection has been surprisingly 
low and no severe infection has been encountered. 

APPLICATION' OF THE PRESSURE DRESSING TO UNINFECTED BURNS 

The first step in the application of the pressure dressing is to cover the entire 
burned surface with one single layer of rayon (20). The author uses rayon be- 
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other methods, which require frequent dressings or compress therapy. The 
temperature charts seem to us to show a surprisingly rapid return to normal 
levels.” 


TREATMENT OF THE BURN PATIENT 

As soon as a burned patient is received, immediate attention should be directed 
towards determining the presence or absence of shock. Blood for complete 
blood count and haemoglobin determinations as well as for hematocrit, serum 
protein and blood chemistry determinations should be taken immediately. 
These initial determinations establish for that particular patient a base with 
which subsequent determinations may be compared. If shock is present or 
seems imminent, prompt measures should be instituted and the local and general 
care correlated. The local application of pressure diminishes the flow of plasma 
from the burned area into the surrounding tissues and aids in preventing shock. 
Systemically, the administration of morphine helps to allay pain and anxiety. 
In the early shock phase the infusion of plasma to prevent hemoconcentration 
and to establish a safe physiologic balance is fundamental. The alteration 
in the patient’s physiologic state with regard to hemoconcentration, contrary 
to the opinion of many, may be dramatic and occur within one to two or three 
hours and must be determined by frequent examination of the hematocrit and 
haemoglobin level. As soon as it is established that the hemoconcentration is 
reduced to the physiological level, transfusion of whole blood should be given 
and continued throughout the course of treatment because these patients develop 
a secondary anemia. The maintenance of adequate temperature of from 72 F. 
to SO F. and avoidance of excessive heat aid in preventing shock. 

Local treatment of the burn should be administered as soon as possible^ 
Application of a pressure dressing diminishes the flow of plasma from the burned 
area into the surrounding tissues and aids in preventing shock. On the basis 
of observation and experience the following plan of procedure is advocated. 
All personnel should be properly gowned, sterile gloves should be used and masks 
of sufficient thickness to insure minimal contamination should be worn over 
the mouth and nose. All unnecessary traffic in the operating room should be 
prohibited and a minimum of attendance permitted. Doors should be opened 
only when actually necessary. Extreme care should be taken at all times 
to protect the patient against all potential contamination arising from contact 
with external objects, unnecessary contact with dust, contaminated wards, 
and, above all, with contamination from the medical personnel through unmasked 
nose or mouth. Hare (13) has conclusively demonstrated the importance of 
avoiding these common sources of contamination and has shown that too often 
the attending physician is the chief offender. The same protection should be 
afforded that would be given any patient who is to have a major operation. 
Mason (17) states that in the treatment of bums “one factor which has been 
insufficiently considered is that of the contamination of the large raw surface. 
The aim has been to cover it with something as rapidly as possible, ignoring 
the fact that the surface is already liberally contaminated with dirt and bacteria 
from the nose and throat of everyone who examines it." 
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corporate varying numbers of Dakin’s tubes between the layers of the gauze 
forming the dressing. This dressing should be tailored in a manner which 
permits it to be made as a single unit, holding the incorporated Dakin’s tubes 
fixed in their proper places between the layers of gauze by a basting stitch of 
cotton thread. The ends of the Dakin’s tubes which extend beyond the margin 
of the dressing should be connected to a glass tube with multiple outlets. The 
large open end of this glass unit should then be connected to a rubber tube which 
is attached to an infusion bottle. A closed system for irrigation, similar to 
that used in administering saline infusions or transfusions, is thus established. 
On the patient’s return to the ward, sterile normal saline solution or 2% solution 
of acetic acid buffered to a pH of 4 with sodium acetate should be run through 
the connecting tube into the incorporated dressing from the bottle held above 
the level of the patient. This can be done by releasing a clamp which is applied 
to the main rubber connecting tube. A sufficient amount of the solution should 
be permitted to flow from the bottle into the dressing to give the patient a 
sensation of moisture. This procedure usually requires the instillation of 25 to 
50 cc. of solution into the large dressings, two to three times daily. During 
extremely hot weather, instillations should be reduced to one every twenty- 
four hours in order to diminish the possibility of wound maceration since excessive 
maceration seems to enhance the growth of Bacillus pyocyaneus. 

By means of this technic one can establish sufficient moisture in the composite 
dressing to convert it into a capillary drainage unit establishing drainage from 
the wound up into the substance of the dressing itself. These dressings should 
be changed every two or three days and at each change the patient should be 
adequately protected against potential contamination. While dressings are 
being changed, the wounds may be gently cleansed with pledgets of moist 
cotton and soapsuds. 

Capillary drainage dressings permit more rapid conversion of an infected 
wound into a clinically clean one and the application of pressure over the dressing 
helps to reduce the infection and to keep the granulated surface firm, flat and 
free of edema. This pressure also aids in minimizing associated scarring which 
frequently results if pressure has not been applied. 

Throughout the preoperative period careful attention is given to ascertaining 
that the patient’s nutritional state is maintained and that adequate protein, 
carbohydrate, and vitamins are provided. Efforts to maintain the patient’s 
morale are worthwhile. Cognizant of the secondary anemia suffered by bum 
patients haemoglobin is frequently checked and transfusions administered when 
indicated. Care is displayed with regard to the use of the sulfonamides and anti- 
biotics. We are of the opinion that there is definite danger associated with the 
administration of the sulfonamides to a patient with a previously damaged 
kidney, the most constant pathological finding in patients dying of severe bums. 
Penicillin is not routinely administered but is of considerable value in minimi zing 
the extension of infection and controlling pulmonary complications. A favorable 
response in a few patients to whom the drug is administered provokes a tendency 
for routine administration and caution should be exercised. 
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cause it is one of the kindest materials to open, granulating surfaces; the drainage 
is adequate; the coefficient of friction is very low and its weave is sufficiently fine 
to block capillary invasion. This rayon should be moistened with normal 
saline solution only, because the author believes that the application of any 
greasy substance to this dressing will interfere with drainage. Over this single 
layer of saline-moistened rayon is placed a layer of coarse-mesh, dry game 
about an inch in thickness in order to give body to the dressing These two 
layers are wrapped snugly with a roll of gauze 3-0 inches in width depending 
on the size of the dressing and the anatomical location. This is completely 
surrounded by a layer of water proof cellophane of sufficient size to permit 
an overlap of the pressure dressing at either end. This cellophane around 
the entire pressure dressing serves a definite purpose. Following this an ace 
bandage is used to afford compression. Care should be exerted in the application 
of the ace bandage that the pressure is not too great. To those accustomed 
to the roll gauze pressure there is a tendency to apply it in the same manner 
and excessive pressure can cause necrosis. 

We wish to stress the inclusion of the cellophane layer because it has been 
shown experimentally that outside contamination can reach a wound through 
64 thicknesses of gauze, moistened with either saline or plasma. When one 
single thickness of moisture proof cellophane was interspersed in the gauze 
column, in every instance sterile cultures were obtained. Hence the importance 
of interspersing a mechanical barrier designed to protect the wound against 
invasion through the dressing itself. 

The patient should then be placed in bed over sterile sheets where he should 
remain until time for the dressing to be changed. The first dressing should be 
changed at the end of 18 to 21 days. The rationale for this delay is based on 
the assumption that a first, second, or partial third degree burn, at the level 
of the papillary' peg layer, should be healed within 14 to 16 days, provided no 
infection has developed. A burn sufficient to produce a thick eschar with 
complete skin loss would not show a separation of the viable from the non- 
viable skin before 18-21 days. The author feels, therefore, that the patient 
should be adequately protected during this maximum period. An earlier 
change of dressing would reveal a healed wound in the first group or an in- 
completely' separated slough, if complete skin loss has been encountered. 
Nothing would be gained by an early change of dressing except to establish 
these facts. To change the dressing at an earlier date would subject patients 
with complete skin loss to one unnecessary exposure. When the first dressing 
is removed at 18 to 21 days one is frequently able to apply skin grafts to those 
cases with complete skin loss and subsequent complete slough at this time. 
Following the grafting procedure dressings should be applied in the operating 
room with all necessary precaution to protect the patient against contamination. 

INFECTED DORNS 

In cases of infected bums the identical technic already described should be 
followed, with the additional application of a formed dressing designed to in- 
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corporate varying numbers of Dakin’s tubes between the layers of the gauze 
forming the dressing. This dressing should be tailored in a manner which 
permits it to be made as a single unit, holding the incorporated Dakin’s tubes 
fixed in their proper places between the layers of gauze by a basting stitch of 
cotton thread. The ends of the Dakin’s tubes which extend beyond the margin 
of the dressing should be connected to a glass tube with multiple outlets. The 
large open end of this glass unit should then be connected to a rubber tube which 
is attached to an infusion bottle. A closed system for irrigation, similar to 
that used in administering saline infusions or transfusions, is thus established. 
On the patient’s return to the ward, sterile normal saline solution or 2% solution 
of acetic acid buffered to a pH of 4 with sodium acetate should be run through 
the connecting tube into the incorporated dressing from the bottle held above 
the level of the patient. This can be done by releasing a clamp which is applied 
to the main rubber connecting tube. A sufficient amount of the solution should 
be permitted to flow from the bottle into the dressing to give the patient a 
sensation of moisture. This procedure usually requires the instillation of 25 to 
50 cc. of solution into the large dressings, two to three times daily. During 
extremely hot weather, instillations should be reduced to one every twenty- 
four hours in order to diminish the possibility of wound maceration since excessive 
maceration seems to enhance the growth of Bacillus pyocyaneus. 

By means of this technic one can establish sufficient moisture in the composite 
dressing to convert it into a capillary drainage unit establishing drainage from 
the wound up into the substance of the dressing itself. These dressings should 
be changed every two or three days and at each change the patient should be 
adequately protected against potential contamination. While dressings are 
being changed, the wounds may be gently cleansed with pledgets of moist 
cotton and soapsuds. 

Capillary drainage dressings permit more rapid conversion of an infected 
wound into a clinically clean one and the application of pressure over the dressing 
helps to reduce the infection and to keep the granulated surface firm, flat and 
free of edema. This pressure also aids in minimizing associated scarring which 
frequently results if pressure has not been applied. 

Throughout the preoperative period careful attention is given to ascertaining 
that the patient’s nutritional state is maintained and that adequate protein, 
carbohydrate, and vitamins are provided. Efforts to maintain the patient’s 
morale are worthwhile. Cognizant of the secondary anemia suffered by bum 
patients haemoglobin is frequently checked and transfusions administered when 
indicated. Care is displayed with regard to the use of the sulfonamides and anti- 
biotics. We are of the opinion that there is definite danger associated with the 
administration of the sulfonamides to a patient with a previously damaged 
kidney, the most constant pathological finding in patients dying of severe bums. 
Penicillin is not routinely administered but is of considerable value in minimizing 
the extension of infection and controlling pulmonary complications. A favorable 
response in a few patients to whom the drug is administered provokes a tendency 
for routine administration and caution should be exercised. 
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cause it is one of the kindest materials to open, granulating surfaces; the drainage 
is adequate; the coefficient of friction is very low and its weave is sufficiently fiae 
to block capillary invasion. This rayon should be moistened with normal 
saline solution only, because the author believes that the application of any 
greasy substance to this dressing will interfere with drainage. Over this single 
layer of saline-moistened rayon is placed a layer of coarse-mesh, dry gauze 
about an inch in thickness in order to give body to the dressing These two 
layers are wrapped snugly with a roll of gauze 3-6 inches in width depending 
on the size of the dressing and the anatomical location. This is completely 
surrounded by a layer of water proof cellophane of sufficient size to permit 
an overlap of the pressure dressing at either end. This cellophane around 
the entire pressure dressing serves a definite purpose. Following this an ace 
bandage is used to afford compression. Care should be exerted in the application 
of the ace bandage that the pressure is not too great. To those accustomed 
to the roll gauze pressure there is a tendency to apply it in the same manner 
and excessive pressure can cause necrosis. 

We wish to stress the inclusion of the cellophane layer because it has been 
shown experimentally that outside contamination can reach a wound through 
64 thicknesses of gauze, moistened with either saline or plasma. When one 
single thickness of moisture proof cellophane was interspersed in the gauze 
column, in every instance sterile cultures were obtained. Hence the importance 
of interspersing a mechanical barrier designed to protect the wound against 
invasion through the dressing itself. 

The patient should then be placed in bed over sterile sheets where he should 
remain until time for the dressing to be changed. The first dressing should be 
changed at the end of 18 to 21 days. The rationale for this delay is based on 
the assumption that a first, second, or partial third degree burn, at the level 
of the papillary peg layer, should be healed within 14 to 16 days, provided no 
infection has developed. A burn sufficient to produce a thick eschar with 
complete skin loss would not show a separation of the viable from the non- 
viable skin before 18-21 days. The author feels, therefore, that the patient 
should be adequately protected during this maximum period. An earlier 
change of dressing would reveal a healed wound in the first group or an in- 
completely separated slough, if complete skin loss has been encountered. 
Nothing would be gained by an early change of dressing except to establish 
these facts. To change the dressing at an earlier date would subject patients 
with complete skin loss to one unnecessary exposure. When the first dressing 
is removed at 18 to 21 days one is frequently able to apply skin grafts to those 
cases with complete skin loss and subsequent complete slough at this time. 
Following the grafting procedure dressings should be applied in the operating 
room with all necessary precaution to protect the patient against contamination. 

INFECTED BURNS 

In cases of infected burns the identical technic already described should be 
followed, with the additional application of a formed dressing designed to in- 
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RATIONALE FOR THE USE OF PRESSURE DRESSINGS 

In surgically clean or in infected wounds the advantages of using one layer 
of rayon moistened with saline solution is threefold: It minimizes the penetration 
of capillary buds into the substance of the dressing; it permits removal, when 
moistened with normal saline solution, with a minimum amount of pain and 
bleeding; and it permits constant drainage. This dressing also affords more 
comfort to the patient while being worn. Although some believe that grease 
dressings facilitate drainage, the author has found that they interefere with 
adequate drainage. If wounds are free of infection and completely healed, 
it is not at all uncommon to find a layer of rayon entirely dry and adherent to 
the surface of the ivound. In infected wounds treated with capillary dressings 
this layer of rayon is usually moist and adequate drainage occurs. Another 
noteworthy feature is the- absence of foul odor that lowers the patient’s morale 
and is an important cause of anorexia. 

The application of the pressure not only combats shock but literally some of 
the fluid, which is manifested as a “white bleeding” in the tissue spaces, is 
forced back into the circulation. Pressure applied to a burn directs counter 
pressure to that area. Moreover, it is believed that the pressure dressing splints 
the part and thereby makes the patient more comfortable and enhances healing. 
There is also a marked reduction in nursing efforts and total cost of materials, 
plasma and whole blood. 

The addition of the outer layer of cellophane around the entire pressure 
dressing serves a definite purpose. It has been shown experimentally that 
outside contamination can reach a wound through the entire thickness of a 
dressing. Hence, the importance of interspersing a mechanical barrier, designed 
to protect the wound against outside invasion through the dressing itself. 
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Ihe primary objective in the treatment of malignant skin tumors is a complete 
■ure. The surgical principles followed are: (1) 'vide excision of all lesions; 



Fig. 1. Bism, Cell Epithelioma, Forehead 



Fig. 2. Drafting Showing Wide Excision of Tumor, which Includes Outer T able of 
Skull, P art of Eyebrow, and Application of Split Thickness Graft (A .and B). 
Fig. C Shows Flap Shift to Form Proper Hair Line on Scalp 

Fig. 3. Four Weeks Post-operatia Ely, Split Thickness Graft to Forehead 

(2) closure, directly if possible, or by shifting neighboring flaps; (3) closure by 
skin grafting; (4) definitive reconstruction in large and highly malignant lesions, 
carried out six months to one year after excision, making sure there is no recur- 


MALIGNANT TUMORS OF THE SKIN IN 
MILITARY PERSONNEL 


W. B. MACOMBER, M.D.* 
Albany, N. Y. 

AND 

F. X. PALETTA, M.D. 


New York, N. F . 1 2 


The importance of considering malignancies in the diagnosis of skin lesions 
in military personnel, regardless of age group, cannot be over emphasized. The 
fact that men in the Army are constantly under medical supervision makes 
failure to recognize and treat these lesions early inexcusable. 

Most of the cases reported here had received various forms of treatment 
before their arrival at our hospital. The problems that these cases presented 
were (1) reconstruction of a defect made by excision of a tumor, (2) removal of 
badly pigmented and scarified skin with early malignant changes, resulting 
from incompetent x-ray therapy, and (3) removal of malignant tumors inade- 
quately excised and those which had received various forms of inadquate treat- 
ment. In addition there were many lesions seen which had received no form 
of treatment. The entire procedure in the treatment of this last group of cases 
was relatively simple by comparison. 

With a knowledge of plastic principles, it is possible to treat these tumors, 
either primary or recurrent, and obtain a complete cure of the malignancy with 
a minimal amount of resulting scar. To misuse valuable tissue in an attempt 
to repair the defect resulting from excision of extensive epitheliomata of the 
skin is inexcusable (fig. 35). The same is true of giving massive doses of X-ray, 
destroying the vascular bed and large areas of surrounding skin (fig. 36). This 
makes it impossible to use the neighboring skin to reconstruct the defect and 
necessitates the use of skin from a more distant point. 

Two hundred patients with malignant tumors of the skin were seen on our 
plastic surgery service during a period of three years. Seventy-eight per cent 
of these occurred in soldiers in the second and third decades of life. The site 
most frequently involved was the face (ninety-two per cent). Microscopic study 
revealed that most of the tumors were basal cell or low grade squamous cell 


epitheliomata. 

It is interesting that a great number of these patients were on duty in the 
Pacific Theater of Operations. Many presented scars of the face, the result 
of previous X-ray therapy. These scars had broken down and ulcerated, 
particularly after extensive exposure to the sunlight. It was noted that the 
surrounding skin frequently was keratotic. They had precancerous skin that 
probably would develop malignant epitheliomata by further sun exposure. 


1 Formerly Lt. Colonel. Medical Corps, Army of the United States. 

2 Formerly Major, Medical Corps, Army of the Umted States. 
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FOREHEAD AND EYEBROW 

Small lesions are easily handled by making an elliptical excision, undermining 
laterally, and closing in the lines of the wrinkles of the forehead. Rotation of 




Fig. 7. Basal Cell Epithelioma, Forehead 

Fig. S. Drawing Showing Excision of Tumor .and P.art of Eyebrow , Flap Shift From 
Glabellar Region and Advancement of Entire Eyebrow Medially 



Fig. 9. End Result Two Weeks Post-operatively 

neighboring flaps into a defect, effecting closure by undermining adjacent skin, 
can be done as shown in Fig. 8. In this case, a basal cell epithelioma involved 
the superior portion of the eyebrow and had been treated previously by X-ray 
at another installation (fig. 7). The defect was closed by using a flap taken 
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Fig. 4. Hair-bearing Flap from Scalp Shifted to Form Eyebrow 

Fig 5. Drawing Showing Excision of Skin Graft and Transfer of Tdbed Pedicle of 

the Arm to the Defect 



Fig. 6. End Result after the Flap was Defatted 

Figures l to 6 are used here by permission of Surgery Gynecology and Obstetrics. 

• an( j (5) multiple excision of the defect after application of a temporary 
w here the defect warrants this procedure. In facial defects the use 
of facial skin to effect closure is the most desirable method. 
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skin graft taken from the opposite lid, post-auricular or supraclavicular areas. 
Fig. 10 represents a case of basal cell epithelioma of the upper lid, not involving 
the tarsal plate. Block excision was clone and a full thickness skin graft was 
taken from the right upper eyelid to cover the defect (fig. 11). The result is 
shown in Fig. 12. 

CHEEKS 

Tumors of the cheek offer problems similar to those of other parts of the face. 
Where simple excision and undermining is possible, it is the desired form of 
treatment. When a large area of the cheek is involved, as in Fig. 13, post- 
auricular and neck flaps are elevated (fig. 14) and shifted to the cheek. A 
skin graft is applied to the area from which the flap was removed. This patient 



Fig. 12. Three Weeks Post-operatic ely 

had multiple squamous cell epitheliomata (fig. 13). Fig. 15 shows the patient 
four weeks following the operation. 


NOSE 

Tumors involving the bridge of the nose are excised and the defects closed 
either by advancing wedge-shaped flaps toward each other or by full thickness 
skin grafts. The squamous cell epithelioma of the nose seen in Fig. 13 was 
treated in this manner. Fig. 15 shows the patient four weeks following this 
operative procedure. When the malignancy involves all of the skin of the nose 
and not the supporting structures, total excision of the lesion is done and a full 
thickness graft from the supraclavicular area is used to cover the defect. 

Defects resulting from excision of lesions involving the ala can be reconstructed 
bj using an adjacent nasolabial flap, undermining and closing the skin of the 
cheek where the flap was elevated. The patient shown in Fig. 16 presented a 
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from the glabellar region (fig. 8) and rotating it superiorly and laterally. The 
entire eyebrow was advanced medially as a Pap. 

Extremely large lesions that involve a major portion of the forehead and 
scalp present two problems: (i) temporary covering of the defect to allow suffi- 
cient time for certainty of elimination of recurrence, and (2) procurement of 
skin and subcutaneous tissue for definitive reconstruction of the resultant 
operative defect at a later date. The patient shown in Fig. 1 had an eroding 
type basal cell epithelioma involving the skin of the forehead, outer table of the 
skull, and the eyebrow. This patient had been operated upon twice previously 
and three attempts had been made to cure the lesion with X-ray irradiation. 
A wide excision was carried out, which included two-thirds of the eyebrow and 
the underlying outer table of the skull. A split thickness skin graft was applied 



Fig. 10. Basal Cell Epithelioma, Upper Eyelid 

Fig. 11 Drawing Showing Block Excision of Lesion, Full Thickness Graft Taken 

from Opposite Eyelid 

to cover the defect (figs. 2 and 3). The eyebrow was reconstructed by shifting 
scalp flaps to the eyebrow area (fig. 4) and three weeks later the remaining 
hair-bearing skin of the scalp flap was returned to its former position. Skin 
and subcutaneous tissue to cover the forehead defect was obtained from a tubed 
pedicle flap of the arm (fig. 5). The hair line was reconstructed by a scalp flap 
shift and a split skin graft (fig. 2C). The end result is shown in Fig. 6, one year 
after the initial excision. The hair is beginning to grow back after a minor 
defatting piocedure. 

EYELIDS 

In the eyelids, small malignant skin tumors which do not involve the tarsal 
plate offer no problem since they can be excised and covered by a full thickness 
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skin graft taken from the opposite lid, post-auricular or supra clavicular areas. 
Fig. 10 represents a ease of basal cell epithelioma of the upper lid, not involving 
the tarsal plate. Block excision was done and a full thickness skin graft was 
taken from the right upper eyelid to cover the defect (fig. 11). The result is 
shown in Fig. 12. 

CHEEKS 

Tumors of the cheek offer problems similar to those of other parts of the face. 
Where simple excision and undermining is possible, it is the desired form of 
treatment. When a large area of the cheek is involved, as in Fig. 13, post- 
auricular and neck flaps are elevated (fig. 14) and shifted to the cheek. A 
skin graft is applied to the area from which the flap was removed. This patient 
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Fig. 12. Thbee Weeks Post-opeeatively 

had multiple squamous cell epitheliomata (fig. 13). Fig. 15 shows the patient 
four weeks following the operation. 


NOSE 

Tumors involving the bridge of the nose are excised and the defects closed 
either by advancing wedge-shaped flaps toward each other or by full thickness 
skin grafts. The squamous cell epithelioma of the nose seen in Fig. 13 was 
treated in this manner. Fig. 15 shows the patient four weeks following this 
operative procedure. When the malignancy involves all of the skin of the nose 
and not the supporting structures, total excision of the lesion is done and a full 
thickness graft from the supraclavicular area is used to cover the defect. 

Defects resulting from excision of lesions involving the ala can be reconstructed 
by using an adjacent nasolabial flap, undermining and closing the skin of the 
cheek where the flap was elevated. The patient shown in Fig. 16 presented a 
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Fia. 13. Multiple Squamous Celi. Epitheliomata, Nose and Cheek 

Fig. 14. Drawing Showing Excision op Tumors; Large Flap Taken from Post- 
auricular Area and N eck and Shifted to Defect; Split Thickness Graft to 
Post- auricular Area Lesion of the Nose was Excised and Closed by 
Advancing Two Wedges 


Fig. 15. Three Weeks Post-operatively 

of the nasal flap (fig. 17). The end result is shown in Fig. 18. two weeks post 
operatively. A defect formed by excision of a tumor of the tip of the nose is 
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reconstructed by shifting a visor flap from the bridge of the nose downward and 
applying a full thickness skin graft to the area from which the flap was taken, in 



Fig. 16. Squamous Cell Epithelioma, Ala Nasi 

Fig. 17. Drawing Showing Excision of Tumor; Flap Shift from Opposite Side of 
Nose; Nasolabial Flap Elevated to Area where Nose Flap was Taken 



Fig. 18. Three Weeks Post-operatively 


order to maintain nasal tip contour. The more extensive lesions, involving the 
entire nose, may be reconstructed with forehead flaps or neck tubes. 
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squamous cell epithelioma. The tumor was excised, a nasal flap rotated to cover 
the defect, and a nasolabial flap was used to fill the defect left by the elevation 



Fig. 13. Multiple Squamous Cell Epitheliomata, Nose and Cheek 


Fig. 14. Drawing Showing Excision of Tumors; Large Flap Taken from Post- 
auricular Area and Neck and Shifted to Defect; Split Thickness Graft to 
Post-auricular Area. Lesion of the Nose was Excised and Closed by 
Advancing Two Wedges 



Fig. 15. Three Weeks Post-operatively 


of the nasal flap (fig- 17). The end result is shown in Fig 18 two weeks post- 
operatively. A defect formed by excision ol a tumor of the tip of the nose is 
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mucosal tissue of the lip, undermining buccal mucous membrane, advancing it 
up and out , attaching it to outer skin , and forming a new vermilion border. This 
procedure uas done on the patient in Figs. 25, 26 and 27, for treatment of super- 
ficial squamous cell epithelioma of the loner lip. 



Fig. 22 Squamous Cell Epithelioma, Lower Lip 
Fig. 23. Drawing Showing “V” Excision of Lesion and Closure 



Fig 24 Eight Yveess Fost-operativxly 


Localized lesions of the lip are excised in the form of “V”-shaped wedges, 
which comprise the full thickness of the lip, including buccal mucous membrane 
(figs. 22, 23 and 24). A large portion of the lip can be removed in this manner 
and closed, even up to two-thirds of its length. Later on the deformity can be 
corrected by the Abbe or the Estlander operation, taking tissue as a pedicle from 
the opposite lip. 
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Fig. 19. Basal Cell Epithelioma, Upper Lip 

Pig. 20. Drawing Showing Excision of the Tumor; Shifting of Nasolabial Flap 

into the Defect 



Fig. 21. Four Weeks Post-operatively 


LIPS 

Precancerous lesions or leukoplakia involving the entire mucous membrane of 
the lips are treated by “lip shave”. This consists of excising mucosal and sub- 
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(figs. 19 and 21). Upon arrival at our hospital, the patient shown in Figs. 31 
and 32 had a large squamous cell epithelioma involving the entire Ion er lip. 
Enlarged lymph glands of the neck were present. A wide excision of the entire 



Fig. 2S Leikoplakh, Bcccu. Mrcots Membrane 
Fig. 29. Dbawing Showing Arrow Excision ind Closure 



Fig 30 Foch Weeks Post-opehatively 

loner lip was performed and carried down to the mandible- A split thickness 
graft was applied to the defect. A bilateral neck dissection was also done. Defi- 
nitive reconstruction will be done at a later date. 
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When the tumors are rather extensive and involve a large portion of the lip, 
a more major procedure is indicated. The defect should not be corrected fol- 
lowing excision until an interval of six months to a year has elapsed to make sure 


incision 



Fig 25 Squamous Cell Epithelioma, Lower Lip 

Fig. 26 Full Thickness Excision, Mucous Membrane, Lower Lip m ith Advancement 
of Buccal Mucous Membrane, and Closure (“Lip Shave”) 



Fig 27. Six Weeks Post-opebatively 


that there is no recurrence The defect can be treated then by a neck tube, a 
visor flap from the neck, or bilateral nasolabial flaps. 

The tumor of the upper lip shown in Fig 20, a basal cell epithelioma, had been 
treated previously at another installation by incomplete excision and grafting. 
At our hospital it was excised and a nasolabial flap was rotated into the defect 



Fig. 34. Full Thickness Excision of Tumor Tissue, Involving Cartilage of Xose 

Fig. 35. Fistula into Mouth, Result of Improper H andling of Skin Flaps to Treat a 
Lesion of the Lower Lip. Xeck Tube Formed for Reconstruction 
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Small skin tumors in the post-auricular area are treated by excision and direct 
T.nreer tumors are excised and split thickness grafts are apphe . 


closure. Larger tumors are 


i U 






Pig 31 Squamous Cell Epithelioma, Lower Lip 
, Excision of Lesion and Split Thickness Graft over the Mandible 


Fig. 32. Wide Excision of 



Fig 33 Squamous Cell Epithelioma, Nose 

are treated by “V” excision and direct closure, 
mors involving the ear ^elix ; s involved, it may be reconstructed by the 
aking a smaller ear. U ' les ; 0 ns of the ear, reconstruction of the 

p nf nost-auricular flaps « wib 


THE COMBINED USE OF MULTIPLE EXCISION, THE Z-PLASTIC 

AND SLIDING FLAPS IN THE CORRECTION OF CERTAIN 
CONGENITAL AND ACQUIRED ANOMALIES* 

JAMES T. MILLS, MJD. 

AND 

JOHN B. PATTERSON, M.D. 

Dallas, Texas 

It is not the purpose of this paper to advance any neu- or original procedures 
for the treatment of various types of either acquired or congenital anomalies, 
but rather to emphasize the usefulness of the ‘‘Z” plastic, multiple excision and 
sliding flap when employed in combination in their correction. 

My interest in these methods dates back to 1925 when I first became associ- 
ated with my former Chief, Doctor Ferris Smith of Grand Rapids, Michigan. 
Since that time their usefulness has become increasingly apparent to me until 
I now give them first consideration in all contractures and large skin defects 
whatever their etiology. We are all aware that these methods of necessity 
require more operative stages, but that the final result more than justifies the 
time spent on the part of both the patient and the surgeon. There are instances, 
however, when surface defects such as large hairy pigmented nevi must be ex- 
cised in toto and the defect covered by a skin graft. At a later date this graft, if 
unsightly, may then be removed by multiple excision and any residual remov- 
able portion replaced by a full thickness graft the color of which more nearly 
approximates that of the region involved. In old burn scar contractures one 
frequently finds it advantageous to use the cicatricial tissue for his original flaps 
and later remove it by multiple excision. In any event all of these problems 
require a definite preoperative plan which is aided by drawings of the various 
steps to be used. There will of course be changes in the best laid plans which 
will have to be made at the time of operation, but there must be a single aim in 
all to assure that each procedure brings you nearer to the desired end result. 
One should also bear in mind that incisions into neighboring normal skin should 
not be made if at all avoidable. The old adage “never increase a scar deformity” 
is as true today as ever. Ample time between steps is one’s greatest ally, for 
time alone will produce the softening and relaxation of tissues necessary to 
accomplish the desired result. 

The following cases are presented to demonstrate the utilization of the pro- 
cedures under discussion. Unfortunately some of them are incomplete. 

Case So. 1. Figures i and 2 demonstrate the resultant contracture involving the chin, 
anterior neck and upper thorax of a girl who had previously suffered a third degree burn. 
Figures 3, 4 and 5 show the relaxation obtained and the improvement in the neck line fol- 
lowing the initial “Z M plastic operation. Figures 6 and 7 reveal the present status of the 

* From the Department of Plastic Surgery, Southwestern Medical College, Dallas, Texas. 
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MOCTH 

A very frequent lesion found in the mouth is leukoplakia. The patient shown 
in Fig. 28 presented a lesion involving the buccal surface of the cheek. The 
involved mucous membrane was excised completely, the neighboring mucous 
membrane was undermined and the wound was closed in the form of an arrow 
incision (figs. 29 and 30). 


SUMMARY 

There are several points which are worth emphasizing: (1) Early recognition 
of malignant tumors in military personnel is important. Even though we are 
constantly dealing with injuries of the battle-casualty type, we must not overlook 
the possibility that chronic ulcers are neoplastic until proven otherwise. (2) 
Most of these cases of malignancy can and should be treated surgically. No 
tumor should be irradiated until the type of tumor has been determined. A 
large percentage of the epitheliomata of the skin could have complete removal 
at the time of biopsy. In many instances, excision biopsy can be accomplished, 
using the plastic procedures described, which will result in a cure of the tumor 
with a minimal amount of residual scar. (3) Knowledge of pathology is indis- 
pensable in the treatment of any malignancy. This eliminates the inadequate 
excision of malignant tumors and the necessity of further complicated recon- 
structive surgery. (4) It is essential that the principles of general plastic and 
reconstructive surgery be followed for the successful treatment of malignant 
skin tumors. 

Figs. 31-36 represent unforgivable errors in the treatment of malignancies. 
Figs. 31 and 32: Multiple biopsies and finally incomplete removal by cautery, 
necessitating surgical removal qf the lip and chin, with a questionable cure of the 
malignancy (fig. 32). Figs 33 and 34: An unrecognized epithelioma treated with 
ointments. As a result, reconstruction of the left side of the nose was eventually 
necessary. Fig. 35: A lack of knowledge of plastic surgery principles was the 
cause of destruction of valuable tissue and resultant unsightly deformity in this 
case. Fig. 36: An example of an X-ray dermatitis, following irradiation of a 
mole. 
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case following partial excision of the scar tissue about the neck and chin. She will require 
further surgery employing both of the above procedures before the desired effect is obtained. 

Case No. 2. The pre-operative views are shown in Figures 8 and 9 and demonstrate a 
contracture of the anterior cervical region again the result of a burn. Figure 10 shows the 



Fra. 3 Fig. 4 


patient the third day following a “Z” plastic for the release of the contracture and figures 
11 and 12 her appearance 4 months later. Multiple excision was then resorted to and figures 
13 and 14 show the final result obtained. These last photographs were token with the 
patient wearing cosmetics and purposely so to demonstrate that, after obtaining a satis- 
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chin and neck line. This patient was seen recently after an interval of five years and it was 
quite satisfying to note the minor deformity still present which requires surgical correction. 



Fig. 15 Fig. 16 


Case A o. 4- This man suffered burns about the left face which resulted in the contracture 
and disfigurement noted in figure 22. The result shown in figure 23 was accomplished by 
employing “Z” plastics, multiple excision and the temporary use of a split skin graft. As 
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flaps of neighboring a^d* 0 'h' 1 ^' eXC,aioa .’ “ Z ” P !a3tic relaxation and sliding 

ng normal skm and subcutaneous tissue were employed to accomplish 



Pig. 10 


Fig. 11 



Pig. 12 


release of the contractures. In the photographs shown in figures 19, 20 and ?l 
month post operatively, the small amount of scar remaining along the right d 1 one 

and neck is evident as is the degree of relaxation of the contracture and the reiat ° j the ^ ace 
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of severe burns about the right axillary region, abdomen and inguinal areas. The latter 
contracture apron completely hid the genitalia and caused him much mental anguish. 



Fig. 21 


Fig. 22 



Fig. 23 Fig. 24 


Figure 26 taken two months post-operatively reveals what was accomplished following a 
double “Z” plastic procedure employing the cicatricial tissue of the contracture itself. 
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will be noted a portion of the graft placed over the right cheek as a temporary covering re 
mains but could be removed if the patient so desired. 




Fig. 19 



Fig. 20 



r , . T-rpvioiislv mentioned in this paper scar tissue can be used to good ad- 

CaseNo.B. As previ „ „ nI ,| rac t M es. Figures 24 and 25 present an interesting 


case nu.u. — bur n contractures. Figures ^ ana present an interesting 

vantage in the correction „ ill note be has developed multiple contractures the result 

problem in this respect. Asyouwi 
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Their care is shown to illustrate the Urge amount of shm of the face which can be remoied 
when done gradually, without resultant distortion of either the e>e lid or mouth 
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The shaft of the penis at its base will have to be released at a later date and the abdominal 
and axillary contractures will have to be corrected. 



Fig. 27 Fl °- 28 


r Nn 6 Figure 27 demonstrates another condition, namely Pigmented Nevi, which 
CaSC . ' • nr :i v cared for by multiple excision and “ Z” plastics. Figure 28 shows tho 

residt'obtained following the procedure of multiple excision which is not yet completed. 
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Their care is shown to illustrate the large amount of shin of the face which can be removed 
when done gradually, without resultant distortion of either the eje lid or mouth. 










Fig. 32 


Case No. 7. This case, as shown m pre-operative figures 29, 30 and 31 is a good example 
of what multiple excision accomplishes in patients with large hemangiomas of the face 
On first consideration one might feel that excision follow ed bj a shin graft w ould be the best 
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solution and indeed it would be the quickest. However, figures 32, 33, 34 and 35 demon- 
strate a cosmetic result obtained by multiple excision which we feel is superior to that which 



Fig. 33 




•/> 



Fig. 34 



/ 





Fia. 35 

Further minor excisions of the left cheek 
are indicated and will be done in the near 


one would have gotten by employing a skin graft 
scar and adjustment of the left angle of the mouth 
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future. Xote the minimal distortion of the left lower lid, cheek, left ala and left angle of the 
mouth. 

This paper is humbly presented in the hope that it tvill further stimulate the 
use of these old and proven, but often overlooked, procedures in the correction 
of certain acquired and congenital anomalies. 



MICROGNATHIA. TREATMENT WITH EXTERNAL PROSTHESIS 1 


HECTOR MARINO, M.D. and MARIO CRAVTOTTO, O.D. 

Buenos Aires, Argentina 

The deficiency of development of the lower jaw is not seen very often among 
the diseases of this bone. But there is a certain number of patients who arc 
affected by this deformity due to congenital or traumatic causes, to ankylosis 
or infection of the maxilla. There is an abnormal appearance (bird face) and 
there may be nutritional trouble, as the patients do not masticate correctly, 
because of bad occlusion and difficulty in opening the mouth. 

In spite of the seriousness of the deformity, until now the surgeons have 
shown little enthusiasm in indicating an operation because there were many 
dangers and difficulties for those who tried to perform the correction of returning 
the bone to normal size. Therefore it is easy to understand why the methods 
with purely aesthetic aims became popular, only seeking the correction of the 
profile while the maxillary function was not taken into consideration. Thus 
fairly good results were obtained filling the defect with permanent intraoral 
prosthesis or with grafts or inclusions by extra oral methods. 

The characteristics of each case indicated the method but, even if the aspect 
became quite satisfactory, the surgeon could not always agree with the result, 
because the ideal reconstruction must involve also the altered function. 

Until now all the procedures were based on the section of the horizontal ramus 
of the maxilla, because the operations on the vertical ramus do not give enough , 
length, as the lengthening must be so great that the ends will hardly meet, making 
their union difficult or impossible. 

This displacement in operations on the horizontal ramus leads to the use of 
different methods to obtain a solid union. There are ladder sections (von 
Eiselberg and Pehr) and sections in L-shape (Kazanjian). But sometimes even 
this is not enough, because the scant guarantee offered by the small area of 
contact of both fragments almost obliges the use of bone grafts in order to obtain 
a solid union. This involves all the problems that derive from grafting in a septic 
medium, as the lengthening of the maxilla makes it necessary to open the buccal 
mucosa, therefore there is a direct contamination by saliva. For this reason 
many authors advocate the use of a previous costal graft (Limberg and Ax- 
hausen). After a period of revitalization this graft is inserted between the 
separated fragments and the procedure can be carried through with no setbacks, 
as the living bone is better able to withstand the infection. 

But there are still more difficulties. If a good union is wanted the fragment 
should be perfectly immobilized, which is not always possible with ordinary 
procedures (interdental ligatures, crowns and bars). The teeth of these patients 
are of little help in the prosthetic work, as they are always Weak due to their bad 

1 From the British Hospital, Buenos Aires; ami Department of Surgery, Uawson Hos- 
pital, Buenos Aires. 
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function and carious due to poor general condition. Finally, even if a good 
immobilization can be obtained, one often has to operate with narcosis and 
there are always postanesthetic complications as the patient remains with the 
mouth closed and the aspiration of vomitus or blood may give rise to respiratory 
trouble and even death. 

Appliances which fix the fragment with a clamp on the symphysis (y. Iiruhn) 
are exposed to the same criticism: they bring postanesthetic complications and 
hinder correct feeding. 

Briefly, all the methods employed until now to correct surgically the deficiency 
of development of the lower jaw, are subjected to the following basic defects: 
(1) the oral infection does not allow immediate cortical bone grafting; (2) the 
intraoral immobilization of the fragments depends on dental conditions. Extra- 
oral immobilization with von Bruhn’s appliance is neither reliable nor adequate; 
(3) intraoral immobilization is a danger for the postanesthetic period. 

We have planned the following operative scheme to solve these troubles, which 
we consider able to give successful results: (A) Examination and preparation 
of the patient. The odontologist specialized in prosthesis takes an impression of 
both dental arches — which is not always easy — to ascertain the possibilities of 
the case and the required extent of the displacement. Bars are fixed to the 
dental arches to allow postoperative immobilization with interdental wiring. 
A complete clinical study of the patient is performed to avoid postoperative 
complications. Penicillin in average doses is administered preoperatively. 
(B) Anesthesia. We prefer intratracheal narcosis (ether-oxygen) with local 
infiltration of novo-adrenalin. Narcosis should be preferred as most of the 
patients are children or adolescents in whom it is difficult to operate under local 
anesthesia; beside it is imperative to have complete muscular relaxation and 
further the intratracheal technique can guarantee against blood slipping into 
the respiratory tract. Local infiltration with novo-adrenalin lessens the blood 
loss and the amount of general anesthetic used. (C) Obtenlion of canceilous 
bone to fdl the defect. It is taken from the illium, in a previous aseptic stage. 
The bone thus obtained is specially favourable as to regeneration and resistance 
to infection. (D) Application of the extraoral prosthesis. It is in a way the clue 
to the method: the surgeon has to have ready two sets of bars and joints, each 
provided with its corresponding pins, as employed to treat maxillary fractures 
with Mowlem’s method. We have used with success the appliances modified 
by Alessandrini (Chile). Once the pins are fixed on both horizontal rami, the 
bars and joints are applied and the anterior fragment can be perfectly immobi- 
lized, without restraining the free movement of the maxilla in the postoperative 
period. (E) Section of the maxilla. On both sides a deep incision is made on 
the lower edge of the jaw. The facial artery is clamped, ligated and cut, and 
the periosteum is elevated, exposing the cortical surface. The oral mucosa is 
cut in front of the section of the bone. The bone section is made with an electric 
burr and the hemostasis performed with Horsley’s wax (figs. 1, 2 and 3). (F) 

Displacement of the anterior fragment. Once the section of both branches is 
finished the maxillary arch becomes free and it can be moved forward as much 
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as necessary. The displacement is facilitated by cutting and dissecting the 
oral mucosa; the communication with the oral cavity is large, but it has no 




Fig. 1. Tracing op the Section op the Jaw 
Fig. 2. Cutaneous Incision. The Prosthetic Appliance has not been Drawn to 
Show More Clearly the Operation 




Fig. 3. Cutting the Bone with a Dental Burr 

Pi „ 4 The Anterior Arch Slides Forward. The Periosteum is Elevated to 
Pig. 4. the Mobilize the Soft Tissues 

„: nr imnortance. The bars of the extraoral prosthesis are the guides to get a 
Precise forward displacement as shown by the previous study, and fixation in the 
definite position is immediately obtained by tightening the screws of the appli- 



treatment -with external prosthesis 


263 




Fig. 5 Fig. 6 

Fig. 5. Filling the Defect with Cancellous Bone Chips 
Fig. 6. Showing the End of the Operation with the Extraoral Appliance 



Fig. 7 Fig. S 

Figs. 7 and 8. Micrognathia in an 11 Years Old Girl Due to Bilateral Anktlosis of 
the Teupoho-mandibular Joint. The Ankylosis has been Successfully Operated 

ances (fig. 4). (G) Placing of the bone-grafts. As the ends of the maxillary 

fragments seldom meet precisely, a good consolidation is sought by filling the 
defect with cancellous bone chips (fig. 5). (H) End of the operation. The s hin 
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as necessary. The displacement is facilitated by cutting and dissecting the 
oral mucosa; the communication with the oral cavity is large, but it has no 




Fig. 1. Tracing op the Section of the Jaw 
Fig. 2. Cutaneous Incision. The Prosthetic Appliance has not been Drawn to 
Show More Clearly the Operation 




Fig. 3. Cutting the Bone with a Dental Burr 

, The Anterior Arch Slides Forward. The Periosteum is Elevated to 
Fig. 4. Ihe anjek Mobilize the Soft Tissues 


• • foncp The bars of the extraoral prosthesis are the guides to get a 

major ““P or _ ,. j t as shown by the previous study, and fixation in the 

obtained by tightening the ,c re „s „t the appli- 
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Speech is not influenced. Buccal sepsis is lessened as there is no closed cavity 
and as nutrition becomes soon normal. Late complications are seldom seen. 

Penicillin is prescribed by parenteral and oral routes to lessen the danger of 
inflammation and suppuration. 

Once a prudential time has passed, and if the patient is in a good condition, 
the orthodontist can take full advantage of an interdental immobilization, with 
wiring or elastic traction. As soon as the consolidation is reached, the extraoral 
prosthesis are taken off and the orthodontic treatment is continued as long as 
necessary. The cancellous bone grafts help to obtain a quick consolidation of 
the jaw, but it is wise to maintain immobilization at least 40 days. 


f, 

-» ' J * 



Fig. 13. Postoperative X-ray of the Patient 

The technique above described was applied for the first time on the case 
illustrated here and fulfilled the authors’ expectations (figs. 7 to 13). 

Summary. The authors propose the following surgical treatment for microg- 
nathia: (a) application of an extraoral prosthesis; (b) ladder section of the bone; 
(c) immediate grafting with cancellous bone chips. They believe that, in tin's 
way, it is possible to avoid many of the troubles observed with other techniques 
and get a carefree postoperative period. 
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is sutured in two layers and a small drainage is put through a stab incision. A 
running catgut suture closes the mucosal incision easily (fig. 6). 



Fig. 9 

Figs. 9 and 10. Patient in Postoperative Period 


Fig. 10 

with ExtraoraL Prosthesis 



Fig. 11 ^ la ' 

Figs 11 and 12. Showing End Result after Lengthening of the Maxilla 


j-. . rteriod. The immediate postoperative period is facilitated as 

the patient is able to vomit freely and fluids and soft food are allowed early. 


SPEECH DISORDERS IX WORLD WAR H 


X. Speech Defects Resulting from M axillo facia l Injuries 

WILLIAM G. PEACHEE, M.D. 

Syracuse, .V. T. 

The various p has es of surgical management and incidence of maxillofacial 
wounds during World War II have been emphasized repeatedly in the recent 
literature. The final rehabilitation of these casualties in relation to residual 
speech defects at the conclusion of all specific reconstructive surgery in the 
zone of the interior has received but scant attention. Two previous papers 
in this respect have appeared from this clinic. The first (3) outlined the routine 
methods of examination for cases of this type. The second (4) included a survey 
of the incidence and treatment of speech disorders resulting from maxillofacial 
injuries as observed at the nine specially designated army general hospitals for 
plastic surgery. It was felt that there were few instances of residual articulatory 
disturbances necessitating therapy following corrective surgical procedures. 

The speech clinic has been attached to the neurosurgical sendee throughout 
(Brooke, McGuire and Valley Forge General Hospitals) being organized on 
May 7, 1943. Previous material included patients primarily with accompanying 
neurological implications. As Valley Forge General Hospital is an associated 
plastic surgery center it has been possible to make a more detailed study of the 
various articulatory problems incidental to maxillofacial casualties. This has 
been an opportune period for such an investigation even though the maximum 
patient load seen during active warfare has long since past. This is because 
the more extensive wounds which are more likely to present associated articu- 
latory defects are just completing prolonged surgical procedures making the 
time ideal for such speech therapy as may be indicated. This paper, therefore, 
includes further data on the incidence and re-education of this type of case. 

The type of speech defects observed depended upon the location and severity 
of the pathology. The majority of our cases were traumatic as will be demon- 
strated later. Wounds were commonly multiple and often extensive resulting 
in both articulatory and vocal problems (neurological and/or structural). 
Before proceeding to the various injuries associated with speech disorders, 
a definition of the terms usually applied to these conditions is necessary. 

definition of terms 

Dyslalia is the term employed to denote a disorder of articulation on a struc- 
tural rather than a neurological basis. It may be organic due to actual disease, 
inflammation, deformity or injury to the organs of articulation such as congenital 
cleft lip and palate, tumors, gunshot wounds of the tongue, lips, soft and hard 
palates, etc.; or it may be functional in such conditions as low educational 
standards, e.g. sigmatism (lisping), regional differences (southern. Xew England 
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Where several co-existing disorders were present as was so often the case, it 
was placed in the group of the most apparent impairment on examination. 

Table 1 includes the vanous etiological factors encountered during this 
study. For the sake of completeness, both organic and functional cases treated 
in the clinic have been tabulated. The maxillofacial wounds were subdixided 


Txble 1 — Cases of Dyslaha from Uoy 7, 19J3 to August 1, 19^6 


1 Maxiilo -facial Injuries 

a Maxilla 

59 

Associated wounds 

1. mandible 

20 

2. zygoma 

IS 

3. hard palate 

16 

4 peripheral \n 

S 

5 Ups 

7 

6. tongue 

6 

7 trismus 

5 

8 floor mouth 

3 

9. peripheral \u 

3 

10 peripheral i\-xn 

2 

b Mandible 

53 

Associated wounds 

1 lips 

26 

2 tongue 

IS 

3 floor mouth 

16 

4 maxdla 

6 

5 peripheral \n 

4 

6 trismus 

4 

7 hard palate 

3 

S zygoma 

2 

9 Iar\ ngeal cart 

2 

10 peripheral Ml 

2 

11 peripheral \ 

i 

2 Sigmatism 

16 

3. Acromegalj 

5 

4 Cleft palate 

4 

5 Tumors 

a. tongue 

1 

b hard palate 

1 

6 Soft palate, traumatic 

1 

7 Burns 

1 

8 asthenia gravis 

1 


into tw o large groups, the main damage being either to the maxilla or mandible. 
Associated injuries to the facial region were mentioned for additional clarity. 
It is to be pointed out further that the majority of these patients sustained 
multiple wounds elsewhere as well This not only included the extremities 
and visceral cavities, but also the many vital structures of the head and neck 
regions, e g . cranio-cerebral and spinal cord traumata, bilateral loss of vision, 
etc. 
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etc.), foreign dialects, etc. Dyslalia must be sharply differentiated from dys- 
arthria which connotes articulatory problems arising from a lesion of the central 
or peripheral nervous systems. An individual case may present both structural 
and neurological disabilities which of course accentuates the speech problem. 

Dysphonia implies impairment of voice commonly due to conditions affecting 
the laryngeal mechanism. They may be organic including traumata, infections, 
congenital abnormalities, tumors, etc., or functional such as poor vocal habits, 
aphonia on the basis of a conversion hysteria, etc. Phonatory problems, 
incidence and management have been discussed recently (6), and it was pointed 
out that an adequate description of the voice should include mention of pitch, 
quality (tone), intensity (including inflection) and rate. This is important as 
many patients with maxillofacial wounds also have associated changes in voice. 
The latter may be due to structural or neurological lesions of the larynx particu- 
larly in relation to pitch and quality which are largely properties of vocal cord 
action. However, these characteristics may be disturbed concerning amplitude 
and resonation by changes in the oral outlet (pharynx, mouth and nose). 
Factors of intensity and rate are much more apt to be altered in the presence 
of facial and intra-oral injuries. In these cases, therefore, the over-all problem 
must be considered, i.e., to determine the speech problem present; whether 
articulatory and/or vocal, and then, if it is structural and/or neurological in 
origin. 


TYPES OF INJURY 

The majority of maxillofacial wounds that resulted in speech involvement 
were due to structural rather than neurological damage to the articulatory 
mechanism although associated injuries were not uncommon. Trauma to the 
following anatomical structures most frequently resulted in speech disturbances. 
Dyslalia was the usual defect unless otherwise stated. 

1. Soft tissues, particularly the lips and cheeks. 

2. Loss of varying portions of the tongue. 

3. Wounds of the floor of the mouth with late cicatricial contractures, com- 
monly involving the tongue. 

4. Maxillary fractures with concomitant soft tissue injury. 

5. Mandibular fractures and deformities. 

6. Loss of teeth, particularly the incisors. 

7. Trismus. 

8. Cranial Nerve injuries: a. Facial, hypoglossal (peripheral) — dysarthria, 
b. Vagus, recurrent laryngeal — dysphonia. 

9. Tracheotomized patients (dysphonia) with maxillofacial wounds (dyslalia). 

10. Structural damage to the larynx: a. incomplete — dysphonia. b. com- 
plete — aphonia. 

11. Perforation of hard and soft palates (rhino-phono-lalia). 

Six hundred twenty-five cases have been observed with speech defects at this 
clinic through August 1, 1946. One hundred forty-two, or 23%, were classified 
as dyslalia, 81 % of which were due to wounds or exposure to enemy action. 



SPEECH DISORDERS IK WORLD WAR II 


271 


that there are no residual changes in voice. Clark (1) reported eight trache- 
otomies in a series of 150 casualties but no ill effects were mentioned. Clarkson 
(2) stated that only one complication resulted in 27 intubations from a study 
of 1000 maxillofacial injuries. Erosion of the innominate by a low cannula was 
recorded. Vocal changes have not been always specifically covered or fully 
investigated. For an adequate history in a case of this type, one cannot rely 
on a single negative reply on the part of the patient when asked if there have 
been any alterations in his voice. All vocal characteristics including quality, 
intensity, rate and pitch must be mentioned for accurate results as previously 
recorded (6). We have had the opportunity recently of examining 42 patients 
from these standpoints following wounds of the face and neck with associated 
tracheotomy. The results of this study have been presented statistically in 
table 2. Unfortunately, it was not possible to perform a vocal analysis in any 
of these patients prior to injury for obvious reasons. The dysphonia in some 
of these cases, therefore, could be due to faulty vocal habits. 

Table 2 

1. Pitch — lower than normal — 26 

higher than normal — 5 

2. Quality — slightly hoarse or husky — 27 

3. Intensity — weak— 39 — six of which had this symptom alone. 

Only slight changes in inflection were noted. 

4. Rate— reduction — 11 

5. No change — 1 


A laryngeal examination was performed in every instance unless obviated 
by extreme facial deformity with reduction in size of the oro-pharynx and 
limitation of mandibular motion. With the exception of one case that showed 
fixation of the arytenoid cartilages, and one man with a densely adherent super- 
ficial scar over the thyroid and cricoid cartilages with the possibility of laryngeal 
distortion, the findings were negative throughout. It is conceivable, of course, 
that intrinsic cord changes were present in some of these patients and that actual 
pathology existed in those in which the cords could not be examined for the 
above reasons. However, enough material is available in identical cases (maxil- 
lofacial traumata without tracheotomy) to assume that dysphonia may be present 
even on the basis of negative laryngoscopy (see number 5 below). There are 
several possible explanations for these findings: 

1. High Tracheotomy. One case presented separation of the cricoid cartilage 
and cricothyroid membrane. 

2. Prolonged wearing of the cannula; improper size, shape and material. 
Several examples have been studied in this category. Minor vocal alterations 
have been noted following as few as three days of intubation. The average 
tune of insertion has been two to three weeks, but cases up to three months and 
longer have not been unusual. 

3. Poor post-operative management with neglect of daily care and changing. 
Such is possible due to the exigencies of modem warfare. 





270 


WILLIAM G. PEACHER 


We have not included the articulatory disorders due to poor speech habits 
other than those characterized by sigmatism (lisping). Ten of the latter group 
were in action with no change in their symptomatology. Problems arising 
from foreign dialects and other functional conditions also were deleted from 
our records due to their frequency in association with limited trained personnel 
available during a period of active warfare. Such disturbances were not 
disabling or disqualifying and it was only fair to devote rehabilitation measures 
to those with organic etiological factors. Defects with Spanish were particularly 
common while at Ft. Sam Houston due to induction of men of Mexican extraction 
in this area. The treatment of acromegaly and myasthenia gravis was primarily 
medical and that of carcinoma of the hard palate, surgical (with deep x-ray 
therapy) due to the progressive nature of these lesions. The case with the 
lingual hemagioma achieved good articulatory compensation after operative 
removal. The four cases of cleft palate with associated cleft lip were congenital, 
speech re-education resulting in improvement following surgical correction of 
the deformities. Although many burn cases were observed while at Valley 
Forge General Hospital, only one patient with extensive cicatricial contractures 
of the lips, tongue and floor of the mouth was included in this series. Speech 
therapy resulted in achieving adequate compensation of the articulatory im- 
pairment. 

All wounds had been debrided primarily in the theaters of operation; secondary 
plastic surgery being continued as indicated during the late reconstructive 
period in the zone of the interior. The subsequent speech problem was con- 
siderably ameliorated by corrective procedures involving the various parts 
of the articulatory apparatus (Ups, teeth, alveolar ridges, hard and soft palates, 
and tongue). Injuries to the hard palate most commonly implicated the palatine 
process of the maxilla unilaterally and only occasionally, the horizontal part 
of the palate bone. Closure was completed successfully in all traumatic per- 
forations (11 instances). Wounds of the soft palate were rarely seen alone. 
Practically all injuries of the lips needed some form of plastic revision. Seven 
cases with adhesions between the tongue and the floor of the mouth were operated 
upon with increased lingual mobility. Patients of this type must be carefully 
selected as new scar formation is difficult to obviate in all instances. However, 
in successful cases, the subsequent speech problem is considerably facilitated 
as typified in this series. Mandibular wounds most commonly showed associated 
trauma to the tongue and floor of the mouth. Further, most of these casualties 
had considerable loss of teeth necessitating some form of dental support by the 
oral surgeon. Although a certain amount of trismus was present early in most 
cases, it was a factor for additional care in only five maxillary and four mandibu- 
lar injuries. 

VOCAL CHANGES FOLLOWING TRACHEOTOMY 

The indications for tracheotomy in war wounds of the face and jaws are well 
known. When correctly placed, with adequate post-operative care and in 
the absence of actual damage to the laryngeal cartilages it has been felt generally 




Fig. l.Loss of Portion of the Right Anterior i of the Tongue with Considerable 
Cicatricial Contracture between This Part of the Tongue 
and Floor of the Mouth 



Fig. 2. Inability to Protrude the Tongue due to Intrinsic Damage Together with 
Adhesions between the Posterior \ of the Tongue and the Oro-fharynx 
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4. Associated maxillofacial deformity with distortion of the oral outlet. 

5. Changes in voice in relation to intensity and rate can well be explained 
on the associated facial wound, distortion and variations in the oro-pharynx. 
Although pitch and quality are properties of adequate laryngeal function, 
they are subject to further amplification and resonation dependent on the 
integrity of the remainder of the vocal apparatus. It is, therefore, possible 
that they too may be affected in a similar manner as intensity and rate are in- 
volved. We do know, however, that the latter cause is limited in that large 
numbers of wounds of the face and jaws without tracheotomy have dyslalia 
alone with dysphonia only in relation to intensity and rate. Therefore, it is 
logical to assume that to explain the majority of changes in pitch and quality 
some associated structural or neurological alterations in the larynx must be 
present. 

THERAPY 

It is to be emphasized that speech re-education has no place during initial 
debridement in theaters of operation or in the succeeding phases of reparative 
surgery in the communications zones. It is indicated only at the conclusion 
of all specific reconstructive surgical procedures in the zone of the interior when 
there is some residual speech defect present. On the whole, satisfactory com- 
pensation has been achieved by this time in most cases, but certainly in those 
with residual problems, speech rehabilitation is of value. 

In order to understand the articulatory errors resulting from structural 
lesions on the basis of maxillofacial injuries so as to plan adequate therapy, 
it is necessary to know how the various components of the articulatory apparatus 
(lips, teeth, alveolar margins, tongue, soft and hard palate) enter into the normal 
mechanism of sound production. Sounds have been classified in two ways: 
1. The manner in which the sound is produced, such as the plosives (p,b), 
nasals (m,n) etc. 2. The position of the organs of articulation in the formation 
of the various vowels and consonants, e.g., the bilabials (p,b), labio-dentals 
(f,v), etc. A good working knowledge of the International Phonetic Alphabet 
is also essential for accurate and universal tabulation of the defects present. 
This material has been fully covered in a previous publication (3). For example, 
when the bilabials p and b and labio-dentals f and v are involved, the labial 
lesion may be structural (gunshot wound) and/or neurological (peripheral 
facial paralysis) etc. In any event, treatment is similar from the speech stand- 
point, i.e., whether structural or neurological depending upon which part of the 
articulatory apparatus is disturbed. This phase has been covered recently 
in relation to dysarthria (5) and dysphonia (6). The paper on dysarthria is 
applicable to cases of dyslalia as both are associated with impairment of articu- 
lation, the only varying factor being the etiology. The article on phonatory 
problems included all aspects of management including medical and surgical 
measures (esophageal speech in avulsion wounds of the larynx etc.). 

Cases with residual speech defects necessitating therapy after specific plastic 
surgical procedures were completed were found usually in those with cicatricial 



SPEECH DISORDERS IN' WORLD WAR II 


275 


contractures between the tongue and floor of the mouth (see figures 1 and 2); 
considerable loss of the tongue (see figures 3 and 4), and structural and/or 
neurological damage to the laryngeal mechanism. Release of adhesions in 
relation to the tongue and floor of the mouth has given occasionally further 
improvement in speech although it is difficult to prevent new scar formation 
post-operatively as previously noted. Following surgery, some of the sounds 
were articulated correctly, but were diminished in force and amplitude such as 
the bilabials after reconstruction of the lips. Physiotherapy and speech re- 



Jig. 5. Extensive Palatal Defect which was Repaired Successfully 

education have resulted in additional advancement in cases of this type. On 
the whole, it is safe to say that adequate compensation can be obtained in practi- 
cally every patient with an articulatory and/or vocal disturbance, whether 
structural and/or neurological following adequate speech therapy, and this 
often in the presence of residuals as noted above, (loss of tongue, etc.). 

In cases of palatal perforation (see figure 5), specific surgical therapy must be 
undertaken to close the intra-oral defect either by a local or pedicle flap as 
indicated. A permanent obturator is rarely necessary, although often useful 
during preliminary treatment to facilitate speech and mastication. All sounds 




, 1 nr THE TONGCE FOLLOWING PLASTIC 

- Cm. 
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ment has been noted in all cases of this type. This has been true also in patients 
with associated dysphonia from laryngeal pathology. 
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are defective usually prior to surgical relief excepting occasionally the nasals 
(m,n, and ng). The post-operative rehabilitation problem here is somewhat 
different from congenital cases where poor speech habits and psychological 
traits are well developed often before surgery is undertaken. Exercises are 
indicated in any event, to strengthen the palato-pharyngeal muscles (5), and 
psychological technics must be added as necessary. On the whole, good results 
are obtained at the conclusion of surgery and speech therapy and only occasion- 
ally is there a slight tendency towards nasalization of the sounds. This is more 
apparent if a permanent intra-oral prosthesis is required. 

In most fractures of the jaws there is associated loss of the teeth. The 
incisors particularly are important for accurate production of the labio-dental 
sounds and the sibilants. Errors from this standpoint are temporary and 
readily compensated for following fitting of adequate dentures. In those with 
residual maxillary and mandibular deformities of such a degree to obviate 
complete dental reconstruction, satisfactory articulation can be achieved by 
speech therapy. 

The effect of trismus must be mentioned, although clarified generally during 
the course of surgical treatment. In the few cases that it remains there is a 
reduction in the oral outlet sufficient to interfere with vocal production due to 
amplifying and resonating factors. Also, articulation is not clear (particularly 
the bilabials) because of occasional structural involvement of these organs. 
Chewing and jaw exercise are indicated in addition to plastic surgical methods (5). 

CONCLUSIONS 

The various types of speech disturbances resulting from maxillofacial wounds 
have been described. Those on a structural basis are termed dyslalia; whereas 
those due to a lesion of the central or peripheral nervous systems are designated 
dysarthria. Both cause disturbances of articulation. There may be associated 
vocal changes in this type of injury particularly in relation to intensity and rate 
but dysphonia may also be present due to concomitant laryngeal damage, 
structural and/or neurological. In these instances we find alterations also in 
pitch and quality. The latter characteristics are rarely present in maxillofacial 
injuries alone as they are properties of the vocal cords and subject only to further 
amplification and resonation through the oral outlet. Changes in voice have 
been observed following tracheotomy regardless of the length of time of can- 
nulation if a careful history is elicited and even in the presence of normal laryn- 
goscopy. The cause of such findings is difficult to explain, but may be associated 
with preliminary treatment and post-operative care. The majority of the 
casualties of this type showed complete subsidence of articulatory defects 
following reconstructive surgery. Often, the only residuals were in reduction 
of intensity of the voice and force in speaking. In those patients with minor 
remaining defects, speech re-education is indicated, such as those with slight 
nasality in previous palatal perforations; major lingual injuries; adhesions 
between the tongue, floor of mouth and buccal margins, etc. Definite improve- 
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TEMPLATES AS AN AID IN MARKING OUT Z-PLASTICS 


HAROLD R. BROWNE, M.D. 1 - 
Delmar, New York 

The principle of the Z-Plastic was probably known centuries ago. Denon- 
villiers, in 2S56, was the first to record such a procedure. Its usefulness was then 
lost to the profession until A. A. Lemberg of Leningrad, a mathematician as well 
as a surgeon, very ably demonstrated the geometric problem involved and inter- 
preted it into a useful and sound surgical principle. 

Between 1919 and 1939 the procedure was again revived and popularized by 
Ferris Smith, John Staige Davis, E. A. Kitlowski and others. In the earlier days 
its use was chiefly for the relief of contractures, by utilizing width to gain length. 
As more study was devoted to this problem it was found that the Z-Plastic had 
other uses equally satisfactory. To mention a few : ( 1) breaking the pull on scars, 
(2) raising a lowered angle of the mouth or outer canthus of the eye and {3) com- 
bining the Z procedure with multiple excision which permits the complete substi- 
tution of normal for pathologic tissue of the face without consequent distortion 
of eyelids, nose or angles of the mouth or ears. There are many more uses and 
modifications of the Z principle; however, the few examples given are sufficient to 
prove its worth. 

To do meticulous work one must use accurate instruments. The templates 
presented in this article (Fig. 1) are probably not original and are not described 
as such. I, however, have never seen anything similar and am describing them 
only as instruments of precision for marking out Z-Plastics. In my own experi- 
ence they have proved very helpful because they guaranty accuracy and speed 
in mapping out the procedure- 

In marking out a large sized Z, accuracy is not so important as the larger tri- 
angular flaps have more flexibility. This, however, is not the case when smaller 
Zs are used; these must be very exact, otherwise one will experience some diffi- 
culty in effecting a neat closure after the flaps have been transposed. 

Some years ago I devised the equilateral triangle as a guide in order to cope 
with this problem. One side is marked off in one-fourth inches while a second side 
is described in angles of twenty, thirty, forty and fifty degrees. Occasionally a 
case merits unequal angles or angles less than sixty degrees. This template 
worked out very well except for one factor. To lay out a Z, one side of the tri- 
angle is placed on the web or scar. The central member and one leg can then be 
marked out with brilliant green in alcohol. In order to complete the Z, the 
triangle has to be picked up, turned over and placed again on the web while the 
other leg is marked. This maneuvering usually results in blotting the wet dye 
so that at times the resulting diagram is not very usable. The good feature of 
the triangle is that any sized Z can be made, since one side is calibrated in inches. 

After working with this equilateral triangle for some time and observing its 

'From the Department of Surgery, Albany Hospital, Albany, N.Y. 


AN OBTURATOR FOR USE IN FEEDING CLEFT 
PALATE CASES 


RAYMONDS A. ALBRAY, D.D.S. 

Xetcark, X. J. 

The difficulties attendant upon feeding babies afflicted with cleft palate 
entered into a discussion following a meeting at which Dr. Lyndon A. Peer 
read a paper on repair of clefts. It was suggested that some form of obturator 
could be constructed so that the cleft could be closed during the time the nurse 
was giving the baby the nursing bottle. I examined a number of cases with 
this thought in mind but several difficulties were apparent. First, the necessity 
for making an impression of the mouth and constructing an applicance for each 
individual case: Second, the difficulty of retention once it was made: And 
third, the very possible danger of the apparatus slipping back into the throat 
or up into the nasal cavity. 

ABC 



Fig. 1. A-B-C. Obturator and its method of attachment to nursing bottle. 


The idea of constructing an obturator which could be attached to the nursing 
bottle, one which could be used in any case and of simple and inexpensive con- 
struction appealed to me, and after some experimentation, I devised such an 
appliance. It is now in use at St. Barnabas Hospital, Newark, in Dr. Peer’s 
service, and has proved to be very satisfactory. 

The baby takes its feeding in a nearly normal manner, and a great deal of 
the nurse’s time is saved, as compared with dropper feeding. Cleaning and 
sterilization is very easily accomplished. 

The obturator is made of plastic (Lucitone), with stainless steel wire clasp t,o 
grip the neck of bottle where the rubber nipple covers it. The accompanying 
pictures show the appliance and the manner in which it is attached to the 
bottle. 

The dimensions of the plastic obturator are 1 inch in width, lj inches long 

2S1 
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short comings, I felt that if a template could be made about which a Z could be 
drawn in one continuous movement, a neater and more accurate diagram would 
result. With this in mind I made the two Zs from rustless steel as pictured below. 
The smaller Z contains one-half and one inch sizes, while the larger contains one 
and one-half and two inches. The points are fairly well blunted and may be 
made more so if desired. It is best that the sharp points of the Z should be 
blunted when the flaps are cut, as the tips of sharply pointed flaps are very apt to 
necrose. Although the Zs are fixed in size, they work out very well. To make 
them more flexible a rule could be stamped along one edge of the body of the 
larger Z or “duck," similar to that on the triangle. The photographs are pub- 
lished full scale so that they may be copied should one desire to make a similar set. 

Plastic surgeons who have performed large numbers of Z-Plastics and who are 
endowed with a good eye for distance and angles will find these templates useful 
only as a rapid check on their judgment. Their greater use will be found with 
general surgeons who but occasionally mark out Zs for this type of plastic pro- 
cedure. 
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IX MEMORIAL! 


Earl C. Padgett, M.D. 

Earl C. Padgett, widely known plastic surgeon, died at Kansas City, ^Missouri, 
December 2, 1946, aged 53. 

Dr. Padgett was bom in Greenleaf, Kansas, July S, 1893. He attended the 
schools at Glascow, Kansas and was active in athletics. He received the Bachelor 
of Science degree at the University of Kansas and his medical degree from The 
Washington University Medical School. He went overseas during the first 
World War as a private with Base Hospital Number 21, getting his degree over- 
seas. Upon his return he served at the Barnes Hospital in St. Louis, securing 
his surgical training. At the completion of his residency he became associated 
with Dr. Vilray Papin Blair for two years, specializing in Oral and Plastic 
Surgery. 

During the latter part of his intemeship he married Winona Youmans of 
Osawatomie, Kansas and they had three children, Joyce, Patricia and Earl 
Calvin, Junior. 

Dr. Padgett began the practice of General Surgery in South Dakota and then 
in New Mexico. He then returned to Kansas City and became affiliated with 
the University of Kansas as an instructor in Surgical Anatomy and Experimental 
Surgery. In 1936, he became professor of Clinical Surgery. He was also pro- 
fessor of Maxillo-facial Surgery at the University of Kansas City Dental Col- 
lege. 

He was a member of the Providence Hospital Staff, Kansas City, Kansas and 
of the Percy General Hospital, St. Mary’s Hospital and St. Lukes’ Hospital of 
Kansas City, Missouri. 

Dr. Padgett was the author of numerous articles in the field of Plastic Surgery. 
In 1938, he presented the Dermatome at the meeting of the Western Surgical 
Association. This instrument designed to cut skin grafts of a calibrated thick- 
ness was developed in collaboration with George F. Hood of the Department of 
Engineering of the University of Kansas. 

Known as the Padgett Dermatome, it has given the surgeon a method of 
securing skin grafts with relative ease and was of great value during the past 
War. 

Dr. Padgett was the author of “Surgical Diseases of the Face, Mouth and 
Jaws,” published in 1938 by W. B. Saunders, and “Skin Grafting From a Per- 
sonal and Experimental Point of View,” published in 1942 by C. C. Thomas. 
A third book, covering the field of Plastic Surgery is to be published by C. C. 
Thomas in 1947. 

Dr. Padgett was a member of the Founders’ Group of The American Board of 
Surgery and The American Board of Plastic Surgery. He was a fellow of the 
American Medical Association, American Association for the Surgery' of Trauma 
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and about ^ inch thick, and it is roughly oval in shape and slightly concave, 
with, concave side to the nipple. 

Stainless steel wire of 19 gauge (.036) is imbedded in the plastic when the ap- 
pliance is made. Any good dental mechanic can make it and the cost is very 
moderate. 

If any one in need of one of these appliances, experiences difficulty in having 
it made, I will gladly furnish information concerning pattern and technique. 

31 Lincoln Park 
Newark 2, N. J. 
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and the American Surgical Association. He was a member of the American 
Society of Elastic Surgeons and the American Society of Plastic and Reconstruc- 
tive Surgery. 

Dr. Padgett was an earnest, sincere worker, well liked by his associates and 
his students. 

His remarks were very stimulating at the various meetings and his presence 
will be missed. The contribution of his mechanical apparatus for taking skin 
grafts, upon which other types have since been based has been of great value to 
surgeons. 

Edward A. Kitlowski, M.D. 
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few of the severe cases. There was little 
infection noted, and the clinical course in 
the 43 healed patients was satisfactory. 
Grafts were required infrequently but most 
often in the thermal burns. The extent or 
depth of the skin involved was not an ac- 
curate indication of the seriousness of a burn. 
Of great significance was the kind of burn, 
which should be described as flame or scald, 
and, when possible, in terms of the duration 
and temperature of the burn stimulus. 
For example, in this series, none of the 21 
hot water burns proved fatal and only two 
required skin graft, yet a third of them in- 
volved 30 per cent or more of the body sur- 
face. Vomiting, shock and toxemia are ob- 
served early in fatal cases, and special 
therapy is indicated to reduce the mortality 
further in these cases. 

Goodpastor, W. E.; Levenson, S. M.; 
Tagnon, H. J.; Lund, C. C., and Taylor, 
F. H. C.: A Clinical and Pathological 
Study of the Kidney in Patients with 
Thermal Bums. Surg. Gynec. Obst. 82: 
652, June, 1946. 

An attempt was made by Goodpastor and 
his associates to correlate the clinical and 
pathological findings in a series of 47 patients 
with fatal thermal burns admitted to the 
Boston City Hospital during a period of 
slightly less than 2 years. The area of burn 
was estimated by the method of Lund and 
Browder, and the depth of the bum de- 
scribed according to the new method of 
Converse and Robb-Smith, using the 
descriptive terms epidermal, der mal , deep 
dermal, mixed and deep to estimate the 
degree of bum. The local treatment com- 
prised triple dye and tannic acid silver 
nitrate in the earlier cases, and pressure 
dressings or casts, dry or with bland oint- 
ment, in the later group. Recognized seda- 
tion and necessary supportive therapy were 
given routinely. 

In the series of 47 patients, 20 had abnor- 
mal kidneys at autopsy, except two, who 
showed pyelonephritis. Renal lesions 
showed tubular necrosis with pigment or 
cellular casts in the tubules. The re maining 
27 patients had no significant re nal mor- 
phologic changes. The pigment casts gave 
positive “hemoglobin stains/* but further 
specific identification was not made. Re nal 


dysfunction was the probable cause of death 
in only two patients, but the usual clinical 
manifestations were persistent axotemia, 
oliguria, decreased urinary’ nitrogen excre- 
tion and rarely, edema. A close correlation 
was found among the renal dysfunction, 
morphologic abnormalities of the kidneys, 
the extent of deep burn, the severity of 
shock, and the presence of hemoglobinuria. 
It would appear that prompt and vigorous 
prophylaxis and treatment of shock are im- 
portant in preventing renal damage. In the 
presence of renal dysfunction, however, care 
must be taken in the administration particu- 
larly of sodium-containing fluids, to avoid 
overloading the circulation. 

Most of the patients in this series died of 
causes other than renal failure, but if these 
complications had been avoided possibly 
many might have gone on to death from renal 
failure. Extravascular or peritoneal dialy- 
zation if carried out practically and success- 
fully would be useful to tide the patient over 
until the renal tissue has had an opportunity 
to regenerate and function possibly be re- 
stored. 

SKXN GRAFTS 

Cannaday, John E.: Cutis Graft in Surgery. 

Arch. Surg. 52: 2S6, Mar. 1SH6. 

Cannaday reports additional cases in 
which the cutis graft has been used success- 
fully because it “vascularizes quickly/ 1 
“takes’* easily and well and is gradually 
transformed into fibrous tissue. When cutis 
is used for reenforcement purposes he ad- 
vises that the subcutaneous fat should al- 
ways be carefully sutured down to, and over, 
the cutis graft so as to obliterate the dead 
space in the incision- Preopera lively, care 
is taken to prepare the skin area in order to 
avoid infection. In the 129 cases included 
in the report the author performed cutis 
grafts in 81 in which were 4 cases of minor 
infection and 3 cases of cellulitis. Other 
members of the surgical staff carried out 48 
cutis grafts in repair, with 2 severe wound 
infections. The cutis graft has been found 
particularly useful for the treatment of in- 
cisional hernia and prolapsed uterus, and to 
replace fascia as a substitute for the lateral 
ligaments in the repair of a wabbling knee. 
It has also been used to support the bowel, 
to replace dura and to ligate the common 
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BURNS 

Elman, Robert; Merry, C. R.; Beguesse, 
CelsusE., and Tisdale, Raphael: Severe 
Bums: Clinical Findings with a Sim- 
plified Plan of Early Treatment. 
Surg. Gynec. Obst. 83: 187, Aug. 19-ifl. 

A series of 55 severe burns (with 10 per 
cent or more of the body surface involved) 
is presented by Elman el alii, with em- 
phasis on a plan of treatment reduced to its 
simplest details. Early careful study and 
individualization of each case are important, 
however, and potentially fatal bums may 
require special methods of treatment or 


intensive therapy to minimize the mortality* 
local treatment, without debridement but 
with some local cleansing of the adjacent 
areas, consisted of the immediate application 
of dry sterile gauze pressure dressings left 
in place up to 14 days. A rigid aseptic tech- 
nique was followed since infection of burned 
surfaces can be traced to bacteria which 
reach the burn after the patient enters the 
hospital. Plasma transfusions were re- 
quired for circulatory impairment in only 
10 of the 43 healed patients. Morphine for 
relief of pain was used in 9 of the 55 cases. 
A high fluid and food intake was important, 
and the oral route was employed in all but a 


2 86 


ABSTRACTS OF CURRENT LITERATURE 


289 


with the cartilage. The procedures advo- 
cated for the repair of saddle nose and de- 
formities resulting from dislocation of the 
lower septum are well illustrated by dia- 
grams. The excision of the distorted lower 
septal cartilage and its reinsertion as a free 
graft between the mucous membrane flaps 
are advocated. 

Attention is called to the growth of young 
cartilage. Peer reports the results obtained 
after carefully examining measured autog- 
enous cartilage buried in infants and 
children. This observation indicates actual 
growth of young human auricular and septal 
cartilage grafts. 

Editorial Comment: This paper is a very 
timely one, and the author deserves credit 
for calling attention to the usefulness of the 
septal cartilage as grafting material. 

Unfortunately the septal cartilage is usu- 
ally severely traumatized in pronounced 
saddle-back deformities and does not often 
offer enough supporting material for the re- 
pair. Grafts for limited depressions in the 
middle third of the bridge or a supporting 
strut to the tip can frequently be made 
available from the septum. Larger losses, 
however, can not, as a rule, be adequately 
repaired by autogenous septal graft. 

The author's method of reinsertion of the 
excised dislocated septal cartilage as a free 
graft is interesting and may have its indica- 
tions. Generally, however, the preservation 
of the mucoperichondrium in shaping of the 
deflected septum is simpler and often essen- 
tial for the at equate support of the cartilage 
in a proper position. The placement of a 
free graft between the mucous membrane 
flaps is indicated in instances of loss of an- 
terior septum due to excision or necrosis. 

Cohen, Samuel: Planning the Rhinoplasty. 
Arch. Otolaryng . 43: 283, Mar. 1946. 
Cohen describes the generally accepted re- 
quirements for planning and carrying out a 
nasal reconstruction for external deformity. 

Fox, Samuel L.: The Use of Thrombin in 
Rhinologic Surgery; a Preliminary Re- 
port. Laryngoscope 56: 48, Feb. 1946. 
The use of thrombin in rhinologic surgery 
is advocated by Fox. In his opinion, fibrin 
fixation of tissues prevents postoperative 
edema and tissue thickening. The report is 


based on 29 cases, 6 of which were rhinoplas- 
ties. 

EYELIDS 

Fox, S, A Lt, Col. : Some Methods of Lid 
Repair and Reconstruction. Am. J. 
Ophih . 29: 452, Apr. 1946. 

Fox suggests another method of repairing a 
notch deformity of the eyelid by using a 
vertical sliding flap of tarsus from the oppos- 
ing lid. Over this, sliding flaps from both 
sides are brought together for closure of the 
skin. The author also stresses the im- 
portance of firm tarsorrhaphy when long lid 
margin defects are repaired. Several cases 
are reported. 

Callahan, Alston: The Removal of Adjacent 
Nevi of the Eyelids. Am. J. Ophth. 29: 
563, May, 1946. 

Excision of the lateral halves of both lid 
margins containing pigmented nevus is re- 
ported by Callahan. Repair was done by 
splitting the remaining tarsus from the su- 
perficial tissues, suturing the tarsal edges 
together and using full -thickness skin graft 
from the opposite upper lid for skin covering. 
Two and one-half months later an eyelash 
graft for the upper lid was taken from the 
eyebrow' of the same side. The eyelids were 
separated three months later. Quite satis- 
factory results were obtained. 

FACE AND NECK 

Campbell, H. H.: A Method In the Manage- 
ment of Multiple Facial Fractures. 
Surgery 20: 204 , Aug. 1946. 

A case of multiple facial bone and jaw 
fractures resulting from a motorcycle acci- 
dent is reported by Campbell in some detail 
to illustrate the author's treatment given to 
21 patients with such injuries. The patient 
in the discussed case had fractures of the 
ethmoid, nasal, maxillary, mandibular and 
both malar bones. 

Through small supraorbital incisions just 
above the outer third of the eyebrows, in- 
terosseous wire loops were inserted into drill 
holes between the two external angular 
processes and the frontal bone after malar re- 
duction. A piece of wire was passed through 
each of these loops and, with a probe drawn 
downward behind the malar b ones and 
brought out in the upper buccal sulcus on 
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carotid artery. Cannaday suggests that it 
could be used to advantage in permanent 
ligation of the aorta and for the reenforce- 
ment of certain types of aneurysm. 

Branch, C.; Wilkins, D., and Ross, F. P.: 
The Coagulum Contact Method (Sano) 
of Skin Grafting in the Treatment of 
Burns and Wounds. Surgery 19: 460, 
Apr. 1946. 

The authors' simplified set-up for carry- 
ing out the coagulum contact method of skin 
grafting is described. In most instances of 
burns and wounds dermatome grafts varying 
in size from 4 to 5 cm. in diameter to 5 drums, 
of a thickness of .015 inch, were used. The 
recipient areas were irrigated with saline 
solution, blotted and covered with a film of 
penicillin of 5,000 units up per cubic centi- 
meter of solution and allowed to dry prior to 
the application of plasma. The cell extract 
was applied to the graft. If the area was 
large they did the grafting in stages. Post- 
operatively, sprays of sulfanilamide and 
acetic acid were used, starting 2 hours follow- 
ing grafting. The ointment gauze form of 
dressing they completely abandoned, feeling 
that it prevented the escape of exudate. Of 
the 120 cases, in 5 cases there was total loss, 
in 9 cases 5 per cent loss, in 22 cases 25 per 
cent loss. In one instance, Branch el alii 
applied homogenous grafts on areas on the 
same patient. These grafts were 2x1, 
4x8, and 9x3 inches in size and had a sur- 
vival time of 135, 130 and 75 days. The 
authors feel that the method has certain dis- 
advantages, namely, less coverage is gained 
because of contracture of the graft when it is 
applied, and the cosmetic appearance is not 
so good. The advantages are that the skin 
grafts are satisfactory in application over 
areas where pressure is difficult to obtain 
namely, in gluteal folds and in the trachea, 
and are useful where suturing is difficult as 
in large burns. 

Editorial Commenl: Since generally the 
method has been regarded as superior from a 
cosmetic viewpoint by the advocates of this 
type of graft, the observations by Branch 
and his colleagues are of interest. Experi- 
mentally the homogenous grafts suggest use- 
fulness. It is difficult, however, to conceive 
of a situation in which the coverage of such 


small areas would be sufficiently important 
to demand homogenous grafts. 

Greeley, Paul W.: The Plastic Correction of 
Superficial Vascular and Pigmented 
Nevl. Surgery 19: 467, Apr. 1946. 

Greeley presents a series of 15 cases in 
which the patients had received surgical 
therapy for vascular or pigmented nevi. 
He feels that in all cases which are not too 
extensive treatment should be given by the 
multiple excision method. Most frequently 
the author uses a full thickness skin graft 
about the face and hands; in one case he 
swung a tubed pedicle flap because the ques- 
tion of immobilization seemed to him to pre- 
clude grafting. In the care of the large 
cavernous angiomas, because of their great 
vascularity an operation, in his opinion, 
should be preceded by the injection of 
sclerosing fluids, partial ligation or exposure 
to radium or x-ray in order to prevent hem- 
orrhage. In one case with extensive in- 
volvement of the face the external carotid 
was ligated and the mass given x-ray therapy 
prior to application of a split skin graft. 
Split thickness akin grafts, however, are not 
used by the author unless deemed absolutely 
necessary because of the underlying fibrosis 
that lias developed. In one case it required 
five operative procedures in order completely 
to remove the large angiomatous tissue and 
attain skin coverage. 

NOSE 

Peer, Lyndon A.: The Neglected Septal 

Cartilage Graft. Arch. Ololaryng. 42: 

384, Nov.-Dee. 1945. 

Peer stresses the importance of using autog- 
enous septal cartilage as supporting ma- 
terial in nasal losses. This graft has proved 
experimentally to survive transplantation 
without any changes, showing normal cells 
and absence of invasion. In a series of 
microphotographs the author demonstrates 
good preservation of septal, alar and auricu- 
lar cartilage as long as 4 years after they were 
buried under the skin. He prefers the use 
of septum to that of rib cartilage because the 
former is readily obtainable. As young 
cartilage seems to show active growth follow- 
ing transplantation, Peer favors its use in 
children. Septal bone is well preserved as 
a free graft and can be used in conjunction 
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amount of mampu'ation Has done, but pem 
cillin and sulfadiazine Here given 

End results are not reported, for the stay 
aboard the hospital ship Has short 

MOUTH AND LIP 

Martin, Hayes: Mouth Cancer and the 

Dentist. J Am Dent .4 23 845, 

July, 1946 

In this article, written for dentists, Martin 
points out that the main hope for a patient 
with cancer of the mouth lies in his dentist, 
who may make an early diagnosis and refer 
him to a physician for further care The 
few symptoms which an early cancer of the 
mouth may produce often cause the layman 
to go to the dentist, because he feels that the 
trouble is with his teeth, or in some other 
dental disorder For example, 59 per cent 
of 100 patients with cancer of the gum in 
Martin’s series consulted a dentist before a 
physician The author also states that in 
the senes of 157 cases of cancer of the mouth, 
60 cases, or 38 per cent, were probably recog- 
nized by the dentist and referred to the 
hospital On the other hand, in the sertes 
of cases of cancer of the mouth, 97 cases, or 
62 per cent, were probably not recognized by 
the dentist, and the average time between 
first seeing the dentist and first seeing a 
physician was eight months 

He discusses under the symptomatology of 
cancer of the mouth the fact that these 
lesions may resemble gumma or other sy phi- 
htic manifestations, tuberculosis, Vincent's 
disease and several other commonly found 
lesions He also discusses the fact that pain 
is often not present until late m the course 
of the disease, when secondary infection 
complicates the picture Then marked 
pain, restriction of movements of the tongue 
and jaws, painful swelling, and salivation 
are usually present 

For early diagnosis Martin makes the 
following rules “ In any suspicious 
lesion of the mouth, both physician and 
dentist should consider cancer first and 
should rule out such a possibility before 
wailing ‘to see what happens’ or proceeding 
with treatment on the basis of a benign 
diagnosis ” Another important fact to es- 
tablish in the history' of a suspected mouth 
cancer is that the lesion is chrome and 
progressive If the lesion has an acute onset 


and is healed in 5 to 10 days or so, its likeli- 
hood of being cancer is slight 

The author discusses in some detail leuko- 
plakia and its role as a pre cancerous condi- 
tion He recommends that a dentist, dug 
nosing leukoplakia, refer the patient to a 
physician for periodic examination In 
cental abscesses he warns the dentist always 
to suspect cancer, if any soft tissue clings to 
the root of the tooth, the entire specimen 
should be sent to a pathologist for studv 
Regarding biopsy , Martin points out that 
when the dentist knows the patient will go 
for medical advice, he should allow the 
physician or the hospital to carry out the 
biopsy procedure , but w hen he suspects that 
the patient may not heed his advice seri- 
ously and seek medical consultation, the 
dentist should perform the biopsy himself 
Tins should be done in any suspicious lesion 
of the mouth He warns strenuously against 
the curetting of an adamantinoma, for this 
releases the growth from its restraining bony 
walls and the tumor spreads more rapidly in 
the overlying soft tissues The infection 
which subsequently results makes treatment 
in order to be effective far more radical 
Under causative factors are discussed the 
use of tobacco, avitaminosis, syphilis and 
dental disorders The point is made that 
usually more than one of these factors play' 
a role Martin remarks that the dentist 
who does periodic examinations of the oral 
cavity can very often diagnose these condi- 
tions before cancer is present, and that he 
should either warn the patient or refer him 
to a physician He discounts, to a large ex- 
tent, the role of dental disorders in the 
etiology' of cancer of the oral cavity 
The author believes that the dentist 
should never extract teeth if there is any 
suggestion of mouth cancer, except on the 
advice of the physician who is to treat the 
growth This he recommends for two 
reasons If a malignant tumor is already 
present there is serious danger of permitting 
deep invasion of the growth through the 
lacerated gum and tooth socket In addi- 
tion, there is the danger that this type of 
treatment may prevent the patient from 
seeking medical advice for a considerable 
length of time, as he will be satisfied for a 
while by the fact that something has been 
done 

Lastly , Martin discusses the prognosis of 
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each aide. The teeth were wired together by 
half-round German silver wires fastened to 
the maxillary and mandibular teeth. The 
submalar wires were then pulled forward in 
the buccal sulcus and attached to the upper 
dental bar in the premalar region. This drew 
the malar bones inward and rotated them for- 
ward and upward. A long facial bar was 
fastened to the half-round dental bars and 
to a plaster head cap . To this facial bar was 
attached a stirrup supporting the nasal 
fragments. No packing was used in the nose 
so that drainage from the nose and sinuses 
could be maintained. 

About 10 days after the first operation, 
when swelling had subsided, the fragments 
were readjusted. After 4 to 5 weeks, the 
appliances were removed. 

The writer reports no complications and 
believes that by this method excellent con- 
trol of the fragments can be achieved. 


Gibson, T.: Large Missile Lodged in the 
Face with Minor Clinical Disturbance. 
Lancet 1: 13, Jan. 5, 1946. 

As reported by Gibson, a patient walked 
into a maxillofacial unit 8 hours after injury, 
complaining of a small laceration of the left 
cheek and some stiffness of the lower jaw. 

The maxillary block was firm but the man- 
dible was swung to the right. Besides the 
laceration, 1 inch in front of the left ear, and 
swelling of the left cheek, there were no 
other signs or symptoms. 

At operation, a 20 mm. cannon-shell, 85 
mm. long and weighing 147.3 grams, was 
found. The wound tract passed through the 
coronoid process of the mandible, behind the 
maxilla, and into the nasopharynx. The 
condyle was fractured. After the cavity 
had been powdered with penicillin and sulfa- 
thiazole, the skin wound was trimmed and 
completely sutured. 

Temporary intermaxillary fixation was 
provided by two pairs of eyelet wires, which 
were later replaced by cast metal splints 

incorporating a guiding flange. 

The only postoperative complication was 
the development of a salivary fistula, pre- 
sumably from injury by the missile to part 
of the parotid gland or to the parotid duct. 


■Wiser, H. J., and McAfee, M. F.t Injuries of 
the Face and Neck in War Casualties. 
U. S. Nav. it- Bull- !$'■ 57, Jan. 1946. 


This report by Wiser and McAfee concerns 
neck and face injuries treated aboard a hos- 
pital ship during the Second World War. 

The urgent problems encountered besides 
severe coincidental injuries were shock, 
hemorrhage, and respiratory distress. The 
patients were often taken directly to the 
operating room for arrest of hemorrhage or 
for tracheotomy or both. Tracheotomies 
were done early if the patient showed signs 
of respiratory distress. Local anesthesia 
was usually employed for these operations, 
and the tube inserted through the second 
and third cartilaginous rings. The prog- 
nosis was poor when the respiratory obstruc- 
tion was due to central depression. 

For the first 24 to 48 hours all feeding was 
given intravenously. As soon as the pa- 
tient’s condition permitted, a nasal feeding 
tube was inserted and a high protein liquid 
diet started. 

Fluoroscopy proved very valuable in re- 
moving foreign bodies. However, the au- 
thors urge great care in the removal of foreign 
bodies lest more damage be done by the 
fragment on the way out than was caused by 
its lodgment in the tissues. 

Their experience in having to remove 
sutures, establish drainage, and apply 'vet 
soaks in nearly every one with facial wounds 
which had been closed before the patients 
came aboard the ship leads them to say, 
“Tight closure (closure without drainage) of 
facial wounds should never be done.” 

Secondary closure of the wounds, with 
drainage, following careful cleansing and 
conservative debridement was the authors’ 
policy. 

With the exception of a small percentage 
of simple fractures resulting from accidents, 
most of the fractures were compound and 
comminuted and ranged from small to exten- 
sive loss of soft tissue and bony parts- In 
the severe injuries it was not considered ad- 
visable to attempt early fixation of jaw frag- 
ments until the patient’s condition iiad im- 
proved and edema had subsided. 

Use of arch bars with rubber-band traction 
was the usual method of reduction and fixa- 
tion of mandibular or maxillary fractures. 

Depressed zygomatic fractures were ele- 
vated by routinely accepted methods. 

Nasal fractures were elevated and manipu- 
lated under local anesthesia. 

If rhinorrhea was present, a minimum 
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reports 13 cases of surgical reconstruction of 
the thumb. 

The methods of reconstruction were: (1) 
deepening the thumb web; (2) polliciza- 
tion of a remaining partial finger; (3) re- 
placement with a toe; and (4) lengthening 
the existing thumb stump. The aim is to 
establish the opposing mechanism of the 
thumb against the other fingers. 

Deepening the web between the thumb 
stump and the metacarpal of the index finger 
is the quickest and simplest procedure. It 
gives no length to the thumb but the ability 
is acquired to hold tools between the thumb 
and hand. Pollicization of the index finger 
should be limited to patients with simultane- 
ous subtotal loss of the index finger. 

Replacement with a toe was described by 
Nicolandini. The great toe should not be 
sacrificed because that procedure impairs the 
balance of the foot. Another toe with its 
tendons and phalanges is transplanted to the 
thumb by the pedicle flap method. The re- 
quired position is awkward and makes the 
procedure difficult. 

Lengthening of the thumb stump is done 
by constructing a tube pedicle flap from a 
hairless area in the flank and transferring it 
to the thumb stump. Three to four weeks 
pass before the abdominal connection of the 
tube is severed with the use of “delays/* or 
by constructing the proximal end with rub- 
ber bands. After the flap has healed com- 
pletely and become well softened, it is sta- 
bilized on the base of the thumb by the use of 
a bone graft from the twelfth rib. Exposure 
of the twelfth rib is by an incision, with re- 
traction of underlying muscle or division of 
it. The rib is exposed and removed sub- 
periosteally; the wound is closed in layers. 
The rib graft is shaped to form a peg in its 
proximal end, and several small holes are 
drilled through the bone to encourage rapid 
vascularization. The bone graft is trans- 
planted into the healed tube. An incision is 
made at the base of the pedicle, a hole is 
drilled in the metacarpal and a tunnel in the 
center of the tube. The graft is placed dis- 
tally into the tube pocket, and the peg on the 
proximal end is pushed into the metacarpal 
hole. The skin incision is sutured, and the 
thumb supported by a splint or plaster of 
pans cast. Union occurs in 2 to 3 months 


and healing as established by- roentgen ray 
is completed in 6 months. 

Complications: (1) The most common 
complication is a breakdown of the end of the 
tube pedicle flap after separation from the 
abdominal origin. This was seen in SO per 
cent of the cases. After closure of the open 
end by suture primary healing occurs, but in 
10 to IS days cyanosis and gangrene develop 
at the tip. An ulcer forms and must be ex- 
cised, and the flap end must be resutured to 
obtain permanent healing. 

(2) Infection and necrosis of the bone graft 
were seen in 20 per cent of the cases in the 
series. 

(3) Fracture of the bone graft due to 
trauma from premature use was seen in one 
case. 

Webster, George V., and Willard, D. Row- 
land: Skin Grafting the Burned Dorsum 
of the Hand. Ann. Surg., 124: 449, 
Aug. 1946. 

As pointed out by Webster and Rowland, 
the skin of the dorsum of the hand is elastic 
to accommodate itself to stretching when 
the fist is clenched and retraction when the 
fingers are outstretched. Its resistance to 
trauma is poor, but it is not subject to exces- 
sive friction or to mechanical shock. 

Because the skin is thin, its elastic fibers 
are near the surface and are easily damaged 
by thermal injury. Although a second de- 
gree burn may completely heal without 
grafting, there may be sufficient damage to 
the elastic fibers to impair function. In 
third degree burns, local bacterial invasion 
followed by fibrosis and stiffening cripple 
normal function. Bums of the dorsum are 
more frequent than those of the palm because 
of protective reflexes and the predominance 
of the flexor muscles in the latter. 

In bums of the dorsum of the hand, there 
is extreme need for early grafting to mini- 
mize fibrosis by early closure of the wound. 
Local care of the wound is based on the prin- 
ciples of cleanliness, compression and rest. 
However, after the first few days, daily baths 
in normal saline, accompanied by' exercise to 
keep the joints elastic and the fingers mova- 
ble is the method that achieves the best re- 
sults. In the general care of the patient 
nutrition requires special attention. He 
must be fed adequately', quantitatively' and 
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cancer of the mouth. He strongly decries 
the belief among the laity, among some doc- 
tors and dentists that cancer is incurable and 
quotes the statistics of the Head and Neck 
Clinic at the Memorial Hospital in New 
York. For instance, the percentage of 
5-year cures in all cases of cancer of the lip 
was 70 per cent; in the early cases with the 
primary lesions less than 2 cm. in diameter 
there was 86 per cent of 5-year cures. The 
most striking difference between these two 
groups was in cancer of the tonsil, in which 
18 per cent showed 5-year cures in all cases 
both early and advanced, while 40 per cent 
showed 5-ycar cures in the early cases when 
the primary lesions were less than 2 cm. in 
diameter. 

Chambers, J. V.: Plastic Reconstruction of 
Lip following Gunshot Wound; Report 
of a Case. V. S. Naval if. Bull. 46: 
588, Apr. 1040. 

Chambers reports a case of extensive in- 
jury to the soft tissues of the jaws, lip, and 
tongue in a 21-year old male caused by an 
enemy bullet. The patient also had a com- 
pound comminuted fracture of the mandible 
with loss of teeth. 

Sulfonamide dressings were applied but 
the fragments of bone were not fixed until 9 
days later. A Roger-Anderson splint was 
used. Osteomyelitis of the mandible oc- 
curred. Six weeks later the splint was re- 
moved. 

Three months post-trauma the patient was 
transferred to a hospital in this country. 
Roentgenograms showed beginning bony 
union, osteomyelitis, and numerous shell 
fragments lodged around the jaw and in the 
neck. External and intraoral fistulae were 
present. 

Six months post-trauma an open reduction 
was performed with the use of a vitallium 
plate and screws. A Winter arch bar with 
elastic traction was employed to obtain oc- 
clusion. Three weeks later the elastic 
traction was removed, and two months later 
the vitallium plate and screws were removed. 

Partial dentures of acrylic resin with cast 
clasps were constructed to give a normal con- 
tour on which to base the repair of the lip. 
The lip reconstruction required four more 
operations. 


Denen, H. E.: Prosthetic Restoration Fol- 
lowing Gunshot Injury of the Maxilla. 
U. S. Naval it. Bull. 46: 1218, Aug. 
1946. 

Denen reports a case of a 20-year old male 
with loss of the anterior portion of the 
maxilla with all teeth from the right second 
molar to the left first molar caused by a bullet 
wound. 

The labial frenum was intact but presented 
a prosthetic problem because it had been 
drawn posteriorly when the mucous mem- 
brane had been attached to the healthy 
periosteum. 

Because the teeth remaining were not 
ideal for partial denture retention, an acrylic 
resin prosthesis was constructed to cover all 
of the palatal portion of the maxilla and to 
use the teeth merely as stabilizing agents. 

The patient reported no discomfort in the 
region of the frenum and was able to manipu- 
late his upper lip without any difficulty. 

HAND 

Barclay, L. T. : Importance of Radical Treat- 
ment in Acute Hand Injuries, Canad. 

it. A. J. 66: 142, Aug. 1946. 

Barclay emphasizes the need for what was 
once considered radical treatment in cases of 
acute hand injuries in order to preserve parts 
which otherwise need to be sacrificed, and to 
help maintain function. He points out the 
desirability of suturing into place the small 
pressure dressing over the graft which is 
being prepared for the covering of a finger 
amputation stump in patients suffering from 
acute injury. 

Earlier grafting following severe burns of 
the hand is advised. In a few cases if the 
depth of the burn can be estimated with 
reasonable certainty one should not wait for 
the period of separation of dead tissue, but 
Bhould excise the necrotic tissue and under- 
take grafting. In severe crushing injuries 
of the hands, the use of primary pedicle 
grafts resulted in conserving portions of the 
hand which would otherwise hove been lost. 

Greeley, Paul W., Capt. M. C. USNR: Re- 
construction of the Thumb. Ann. 

Surg. IS/,: 60, July, 1946. 

In the evaluation of hand injuries, destruc- 
tion of a thumb is considered to be equiva- 
lent to the loss of half of a hand. Greeley 
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qualitatively, and the food and protein re- 
quirements should be veil above normal 
Supplementary feeding by stomach tube or 
parenteral therapy with plasma, blood and 
amino acids may be necessary High vita- 
min intake is also indicated Chemotherapy 
is given intensively for the first feu days, 
sulfadiazine and penicillin being used 
After that it is used only for acute episodes 
of infection and for preoperative and post 
operative infection 

Webster and Rowland recommend the use 
of “stamp grafts” or “small deep grafts” as 
temporary grafts for wound closure This 
procedure results in rapid wound healing 
Latei radical resection of all scar tissue and 
replacement with pliable elastic skin are 
carried out 

The technique of late skin grafting on the 
burned dorsum of the hand consists of 

(1) Careful preparation the night before 
operation 

(2) General anesthesia is the usual prac 
tice but local can be used 

(3) A blood pressure cuff tourniquet about 
the upper arm is always used 

(4) The amount of skin to be needed is 
estimated and removed by dermatome 

(5) Dissect the dorsal scar (a) Outline 
the scar with an incision about its circum- 
ference but do not cross a flexion crease at 
the wrist or finger joints at right angles (b) 
Overcorrect web divisions (c) Resect the 
entire scar mass 

(6) Remove the tourniquet, clamp, and 
tie bleeding points with fine silk or cotton 

(7) Elevate the arm for a few minutes and 
re inflate the tourniquet 

(8) Suture the graft in place with edge to 
edge approximation-pressure dressings and 
splint Leave the finger tips exposed from 
the dressing to check on circulation 

(9) Remove the tourniquet 

When the burn has been deeper and ten- 
dons or bones have been destroyed, a pedicle 
flap of skin and fat must be applied A di- 
rect flap from the abdomen is the best 
method New tendons can be grafted be- 
neath such pedicle flaps 

Snedecor, Spencer T., Lt. Co!.: Bone Sur- 
gery ol the Hand. Am J Surg , 

363, Sept 1946 

Before any surgery is begun on the hand. 


as advised by Snedecor, a careful evaluation 
of its prospective function must be made A 
finger without sensation is a useless prospect 
unless nerves can be restored, as is a finger 
without tendon action Surgery of the bones 
cannot be done through scar tissue Good 
skin and subcutaneous tissue must be 
provided Bone work usually follows skin 
grafting, but nerve grafts, or neurolysis, 
may be performed at the same time 

/ Thumb 

(a) If just tw o phalanges are gone, the web 
between the first and second metacarpals can 
be deepened, forming a digit of the first 
metacarpal and thenar tissues 

(b) When the first metacarpal is gone a 
bone graft may be used to replace it, being 
set into the greater multangulum 

(c) Loss of opposition action of the thumb 
may be treated by ostectomy at the base of 
the first metacarpal and by rotations of the 
shaft if flexor muscles and extensor muscles 
are intact 

(d) Dislocation of the base of the first 
metacarpal was not uncommon in the Army. 
This should be reduced without difficulty 
and then held in place by a Kirschner wire 
for 5 to 6 weeks 

II Metacarpals 

Mal-umon of metacarpal fractures in dor- 
Bal angulation throws the intrinsic muscle 
mechanism of the hand out of gear It re- 
sults in severe extension contracture of the 
metacarpophalangeal joints Correction ol 
the malalignment is worth while, but cap- 
sulectomy is often necessary as well The 
heads of the metacarpals are held by a 
Kirschner wire, and the joint is held in 90 
degree flexion for 3 weeks Lateral angula- 
tion of the metacarpals must also be 
corrected 

III. Bane Grafts 

These are used for non-union with loss of 
substance of a metacarpal The closer to 
normal length the metacarpals are restored, 
the better is the ultimate function of the 
hand 

IV. Transfer of Metacarpals 

Many times the loss of one finger has an 
adverse effect on the intrinsic muscle raecha- 



TOTAL EAR RECONSTRUCTION 


Preliminary Report* 

GUSTAVE A UPRIGHT, M.D. 

New York, N. Y. 

A procedure based upon the existing methods for the construction of a new ear 
is presented herewith. It is an incomplete report, in as much as none of the six 
cases in the process of reconstruction is finished. The purpose of this presenta- 
tion is to share in the common effort to crystallize a satisfactory procedure for the 
difficult task of constructing a new ear. Particular emphasis is placed in this 
procedure on building a new ear as nearly a match to the normal ear of the 
patient as possible. Special consideration is given to the stability, size, contour, 
and protrusion of the auricle, depth and circumference of the concha, and other 
details. 

In order to work with more exactness, a model ear of acrylic is prepared in every 
case. Photographs and moulages are first made of the normal and rudimentary 
ears. Photographs include each profile, front, and back views. A mirror image 
of the moulage of the normal ear is then made of clay or plastolin. From tills 
the acrylic replica is prepared (fig. 1). (Dental laboratories are equipped to 
work with acrylic.) This can be sterilized in alcohol and used during the opera- 
tion as a model. 

When an ear is constructed, the new pinna is usually interpreted as it is in 
normal anatomy: namely a thin, shell-like structure. While it is an anatomical 
fact that the normal ear cartilage is a thin shell with protrusions and depressions 
on its surface, (fig. 2 A) for reconstruction purposes it is more expedient to give a 
different architectural interpretation. The normal ear cartilage, with its ex- 
tension for the external meatus, about eight mm. in length, is set in the surround- 
ing tissues like a funnel in the neck of a bottle. It is “firmly attached to the 
circumference of the auditory process of the temporal bone.” Furthermore, it is 
anchored by ligaments and muscles, like a tree by its guy-wires. Besides, the 
thin shell is reinforced within by strong bands of intrinsic ligaments and muscles. 
This is sufficient to explain how this frail organ can maintain its shape and posi- 
tion in such an exposed location. Needless to say, a similarly complicated 
structure cannot be duplicated by surgery. We must be satisfied with a fair 
simulation of the aesthetic effect. 

The deep, spacious concha, in our opinion, is one of the mcst important features 
in creating a normal-looking ear. The exact surgical duplication of the delicate 
contours of the helix, antihelix, crura, tragus, and antitragus is too difficult, if 
not impossible as yet, but the proper depth of the concha will, for the average 
observer, compensate for much of the lack in finer contours as long as the dimen- 
sions and protrusion of the constructed ear are correct. 

* Paper read at annual meeting of The American Society of Plastic and Reconstructive 
surgery, November 16, 1046. 
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Gordon has used thi3 method in repairing 
small skull defects, in hands, in malar de- 
fects, and in defects about the orbit; but its 
largest field of usefulness has been in the re- 
pair of non-union of fractures of the mandi- 
ble. Sixty-one cases are analyzed; the 
largest defect in the series being I5 inches. 
In only one case the result was not satisfac- 
tory. Union occurred in this case at one end 
only. The time required for union varied 
from 28 days for small defects to 6 to 8 weeks 
for large defects. 

A series of 12 cases in which the grafts were 
inserted into infected or recently infected 
areas with but one failure is cited as proof 


that these grafts do well in spite of the pres- 
ence of contaminating or infecting organisms. 

Andreae, W. A., and Browne, J. S. L.: 
Ascorbic Acid Metabolism After 
Trauma in Man. Canad. ill. A. J. 55: 
425, Nov. 1946. 

Andreae and Browne report 14casesof frac- 
tures and 7 cases of burns which were studied 
in relation to their intake and output and 
blood levels of vitamin C. 

The results indicated that the ascorbic 
acid retention was tremendously increased 
following damage and that the administra- 
tion of very large doses of ascorbic acid was 
probably necessary in this period. 
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model of the cartilage. The inner surface of the case represents the negative 
form of the ear cartilage. Many small perforations are made in the wall of 
the acrylic mold to allow for adequate blood supply. Sufficient rib cartilage 
is resected to fill up the acrylic case. Stimulated by Peer's method of using 
"diced” cartilage for ear reconstruction, the cartilage is cut up in small pieces, 
although not necessarily in dices. It is thought to be preferable, for this purpose, 
to cut the cartilage into flat chips and thin platelets. It is expected that after 
healing they will offer a laminated structure similar to plynood and therefore 
perhaps be more resistant and stronger than the small square dices. 

After the acta lie case is tightly filled with cartilage, the cover is secured over 
it with silk or wire. It is then buried under the skin of the chest (fig. 4 A). 



Fig 3 

A. Moulage of normal ear. 

B. Acrylic model of proposed new ear prepared from mirror picture of normal ear. 

■tii i Inner surface represents negatne of new ear cartilage. Perforations 

permit blood and serum to enter into shell to nourish cartilage chips 

^ e are not certain cf the optimum time for firm cohesion of the cartilage pieces, 
but wculd recommend, for the time being, that it be left buried for at least six 
months (fig. 4 B and C). (We ha\ e one patient it ho had an acrylic mold buried 
under the skin cf the chest for eight and one-half months. This long period 
cf time was allowed because the patient developed thrombosis in the right 
femoral vein and infarcts in both lungs following the rib resection.) 

In the other procedure, two or three rib cartilages from among the sixth 
to the ninth ribs were pieced together. The natural cun ature of these cartilages 
roughly lends itself to imitation of the contours of the ear. The broad surfaces 
are planed down to fit each other. They are then tied in a block with stainless 
steel wire or silk and transplanted under the skin of the chest. The block is 
there for a period of at least four months, during which time a fairly firm 
nbrous capsule develops about it. Whether molded cartilage or a solid cartilage 
block is used, the following steps are grossly the same: 
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Instead of a shell, for reconstructive purposes, the pinna is considered as a 
massive, semi-circular body (fig. 2 B). The semi-circular shape provides a broad 
base and assures stability. In the center, like the hole in a doughnut, is the 
concha. The base of the concha should not contain cartilage. This enhances 
the depth, and is an aid to the stability of the new ear. The thickness of the 



Fig. 1. Moulages of Normal and Rudimentary Ears. In the Center, Acrylic Mirroi 

Model of Normal Ear 



Fig. 2 

b' Diagram^of the^McartUageblock^used for reconstruction. (Three-quarter view) 
thickness of the cartilage represents and varies) according to the protrusion of the 
ear. There is no cartilage at the base of the concha. 


cartilage block, which is at a right angle to the skull, represents and varies 
according to the protrusion of the ear. 

In order to provide such a cartilage block, we have employed two differenl 
dures The one was to prepare a mold in the form of an acrylic case (fig. 3) 
Pr< T in accordance with a revision of the mirror model of the normal ear. In 
iteration allowance is made for the thickness of the skin in preparing the 
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A post-auricular flap is prepared. Formerly, only the hairless post-auricular 
skin was used for this purpose. However, we found that this is not sufficient 
to cover the configurations of the ear. Therefore a certain amount of the scalp 
Is also utilized. Measurements of the skin surface are taken from the acrylic 



Fig. 5 

A. Dotted line indicates semi-circular incision in scalp to raise large flap. 

B. Molded ear cartilage placed under post-auricular flap. 

C. Ear cartilage block in situ under flap. Gap in scalp covered with Thiersch graft. 
Upper portion of the ear is covered with hairy scalp. Hair is subsequently removed either 
by electrolysis or surgical resection of follicles. (Rethy’s method). 

model with the aid of a thread, commencing at the tragus, closely following 
the depth of the concha and contours of the anithelix, scapha, helix, and finally, 
the cranial surface of the ear. (The skin allowed for the cranial stirface does 
not have to be measured exactly, because eventually it will be replaced with a 
free graft. Furthermore, the cartilage block temporarily has a straight back, 
for it is easier to drape the skin flap around it.) One will be amazed at the 






Fig 4 

, .u no ri 1 1 "ice chins implanted under skin of chest. 
. i ™lic shell filled "' t h cart, "5? D e]D , implanted in acrylic case c 

A- Acorlip S ed ear cartilage after De.n ^ flcxlble x otlce fee( 


B- f N ° „1 eht and one-half months thr i u eh the perforations of the acrylic case. Thm 

0 n eS su/face of h cartilage "^fbfeTc.sed bcfore transplanting it under post-auncular skin 
cartilage base of concha m 
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the defect temporarily (figs. 5 C and 6). Silkworm gut is used as drain to prevent 
hematoma formation under the flap. 

In about four to six weeks, the concha is prepared. "With an incision, ac- 
cording to the configuration of the rudimentary ear, its cartilaginous elements 
are removed and the skin covering is inverted to form the lining of the new 
concha. (Some skin and cartilage may be spared for the purpose of forming 
a new tragus.) It is emphasized again that the dimensions of the concha must 
be exaggerated to allow for the thickness of the skin, scar formation, and con- 
tracture (fig. 7 B and C). Usually additional skin graft is necessary to line the 
concha. Pressure over the skin graft is employed by packing tape, or a stent 
mold. The first dressing is done after twelve to fourteen days and the concha 



Fig.6. Cartilage Block Thansplanted Undee Shin-scalp Flip. Notice Rcdimentaet 

Rae Teupobahilt in Original Position Withe; Depression Indicating Concha 

is repacked with gauze or with the stent mold for an additional few weeks to 
counteract any tendency' to contracture. 

Four to six weeks later the cranial surface of the ear is prepared (fig. 8 A and B). 
The periphery of the ear is marked according to the acrylic ear. It is advisable 
to leave ample skin overlapping beyond the ear cartilage. We attempted, 
m one instance, to leave so much skin overlapping that it could be utilized for 
the construction of the new helix. It looked promising for a while, but eventually 
shrank to the edge of the new ear and practically disappeared. Perhaps if 
cartilage support is provided, the shrinkage can be prevented. The cranial 
surface of the ear is now carved according to the acrylic ear. But it should not 
be as deep, lest the stability of the new ear be jeopardized. The denuded 
cranial surface of the ear and the skin defect on the mastoid area are covered 
with a one-piece Dermatome graft of fair thickness in as much as the quality 
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amount of skin required to cover the tortuous surfaces of an ear. It is advisable 
to be generous with the flap to allow for its contracture. In spite ( f the large 
flap, some additional skin has to be provided for the lining of the concha, for 
the helix, and for the cranial surface of the ear. 

The large skin-scalp flap is prepared with a crescent-shaped incision (fig. 5 A). 
The skin is elevated to a carefully established line, corresponding with the an- 
terior edge of the ear. The flap should be delayed once. If it is very large, 
it may be raised in two sections. 

Usually on the site of the congenitally absent ear there is a rudimentary 
ear containing crumpled ear cartilages and the ear lobe. This rudimentary ear 
should not be discarded because its skin can be well utilized later, when forming 
the new concha. Naturally, the earlobe will be utilized in its entirety. 

After the blood supply of the flap is assured, the molded cartilage ear or car- 
tilage block is transplanted under it (fig. 5 B). At this point, accuracy cannot 
be over-emphasized. Before shaping the patient’s head for the operation, 
the location of the ear on the normal side should be carefully studied. Par- 
ticular consideration should be given to its relation to the hairline. The site 
of the new ear should be projected as accurately as possible on the skin, and 
marked first with Mercurochrome and afterward with superficial scratches 
with the back of the knife. The anterior, upper, and lower borders of the ear 
should be marked. 

Unfortunately, a marked facial asymmetry, and sometimes facial palsy, 
is often associated with the congenital defect. The upper and lower jaws, 
in fact the whole visceral skull may be underdeveloped on the affected side. 
The ear lobe is sometimes lower or higher than on the normal side. One often 
has to compromise in placing the new ear according to the condition of its 
environment. The misplaced ear lobe occasionally can be moved slightly 
up or down with simple operative measures. 

The cartilaginous ear is carefully anchored in its proper location with several 
sutures. The hole representing the concha has to be carved out from the car- 
tilage, if not already prepared. This will permit the skin flap to follow the depth 
of the concha; it will also allow the rudimentary ear cartilage bundle to remain 
in place temporarily (fig. 6). All depressions should be exaggerated, allowing 
for the thickness of the skin, scar formation, and subsequent skin contracture. 
The contours and measurement of the sterile acrylic ear model are carefully 
followed during the operation. 

In order that the skin flap may more readily follow the contours of the carti- 
lage, the circular skin flap can be divided by radial incisions into sectors. There 
are so many possibilities and variations in the details that is is wiser to leave 
them to the ingenuity of the surgeon to solve as they present themselves rather 
than to lay down definite patterns. The skin flap may be tacked down with a 
few sutures into the deep points such as the base of the concha and intercrural 
depression. The blood supply of the flap is carefully guarded. When the 
cartilage is draped with the skin-scalp flap, the scalp incision will present a 
gap which cannot be closed by suturing. A Thiersch graft is used to cover 




Fig. S 

A. Cranial surface of ear prepared. The Thiersch graft excised, the scalp is slid back 

l ° B? CrS.ial P surface of ear and defect in post-auricular region covered with a thick Derma- 
tome graft. Defect in scalp closed. 




Fig. 9 

A. Thin skin tube from clavicular region has been moved up to ear. Part of it is at- 
tached to form helix. (Pierce’s method) Ear lobe of rudimentary ear attached. Scars 
behind ear represent edge of Dermatome graft and closure of incision for original post- 
auricular skin-scalp flap. 

B. Diagram of reconstructed ear. Balance of skin tube attached to form helix. 




A. Diagram of a reconstructed ear with a narrow rudimentary ear lobe. Skin tube 

already attached to form helix. . 

B. A flap is raised and unfolded from the posterior surface of the rudimentary ear lobe. 
End of skin tube spread ready to cover defect on back of enlarged ear lobe. 

C. End of skin tube sutured to posterior surface of enlarged ear lobe. 

D. Diagram of reconstructed ear. 
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Fig. 7 

A Patient before operation with rudimentary right ear 

b'. and C. Photographs showing large deep concha and tragus Ear lobe attached 
Cranial surface of ear not prepared yet, nor is helix attached 

of the skin here is cosmetically rather important. It is grafted by means o 
the Esser Inlay on a stent. The Thiersch covered area in the scalp is excisec 
and the skin edges approximated after some undermining and shifting. Aftei 



Fig. 8 

A. Cranial surface of ear prepared. The Thiersch graft excised, the scalp is slid back 

to its former position. . 

B. Cranial surface of ear and defect in post-auricular region covered with a thick Derma- 
tome graft. Defect in scalp closed. 



A B 


Fig. 9 

Thin skin tube from clavicular region has been moved up to ear Part of it is at- 
tached to form helix. (Pierce’s method) Ear lobe of rudimentary ear attached. Scars 
behind ear represent edge of Dermatome graft and closure of incision for original post- 
auricular skin-scalp flap. 

B. Diagram of reconstructed ear. Balance of skin tube attached to form helix. 




A. Diagram of a reconstructed ear with a narrow rudimentary ear lobe. Skin tube 
already attached to form helix. 

?* ^ 13 ra * s ed and unfolded from the posterior surface of the rudimentary ear lobe. 

End of skin tube spread ready to cover defect on back of enlarged ear lobe. 

C. End of skin tube sutured to posterior surface of enlarged ear lobe. 

D. Diagram of reconstructed ear. 
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the back of the ear is lined, the ear lobe is attached to the new pinna (fig. 9 A). 
If the ear lobe is narrower than that of the normal side, it can be enlarged by 
unfolding a flap from the posterior surface of the lobe. The defect is lined by 
the end of the skin tube used for the helix (fig. 10). 

At this point, it should be mentioned that part of the new pinna is usually 
covered with hairy scalp. The hair is epilated either by electrolysis or surgical 
resection of the follicles according to Rethy’s method. The other alternative 
is to eventually remove the hairy skin altogether and replace it with a skin 
graft. At present we are unable to offer a definite recommendation as to which 
method is the more advantageous. 

Now only the attachment of the new helix remains. A clavicular skin tube 
(according to Pierce’s method) has been prepared and step by step moved up 
to the ear (fig. 9 A and B). 

These are the main steps, roughly described. There are many small details 
and aesthetic refinements which the surgeon must solve according to their 
presentation. 


SUMMARY 

A certain architectural interpretation is offered for the construction of a new 
ear. The individual ear is made by closely following an ear model prepared 
of acrylic after the normal ear. The ear cartilage is interpreted not as a shell, 
but as a semi-circular body. For this purpose, either a cartilage mold or a 
massive cartilage block is used. Cartilage cut up into chips and platelets is 
placed in an acrylic form, individually prepared for each patient. The cartilage 
chips and platelets, after healing together by connective tissue offer a certain 
resistance due to the laminated effect. A deep, full-sized concha with possible 
indication of the auditory canal, the base of which is not cartilage but skin, is 
very important from the aesthetic point of view. The skin of the rudimentary 
ear is utilized for lining the concha. A large post-auricular skin-scalp flap is 
used, allowing the skin to follow the extensive, tortuous surfaces of the new ear. 
A narrow rudimentary ear lobe is enlarged by raising a flap from its posterior 
surface and covering the wound surface with the end of the skin tube used for 
the helix. 



-ESTLANDER-ABBE OPERATION IN TREATING SECONDARY 
HARELIP DEFORMITIES AND DEFECTS OF THE 
UPPER LIP RESULTING FROM CANCER 

VARAZTAD H. KAZAXJIAX, M.D. 

Boston, Mass. 

In the last few years many advances have been made in the treatment of cleft 
palate patients. With the improvement in surgical technique the patient as well 
as the surgeon has become more critical of the final result. We all aim toward 
a greater refinement and perfection in the end result though it is not always 
attained. The purpose of this paper is to call attention to certain problems asso- 
ciated with secondary deformities in cleft palate cases. These deformities are not 
apparent in infants and young children ; but as they grow older, certain changes 
take place in the nose, lips, and jaws. By the time the child becomes an adult, 
the deformity may be quite marked. 

The outstanding secondary deformity is usually seen involving the upper lip. 
Even in lips which have been carefully repaired at the initial operation in infancy, 
unevenness of the vermilion border may develop as the patient matures; and the 
contour of the upper lip may be distorted to such an extent that the normal out- 
line of the cupid’s bow is lost. If the upper lip shows lack of development or 
tenseness, the lower lip becomes overdeveloped to compensate for the defect of 
the upper. As harelip and cleft palate patients grow older they may develop 
nasal deformities, the most typical being distortion of the nostril at the site of 
the original cleft. The nasal septum may be badly distorted blocking aeration 
on the affected side. In bilateral clefts the shortness of the columella often causes 
a broad, flat nasal tip. When family and racial characteristics manifested in the 
development of the nose are added to the existing deformity it is easy to realize 
the variety and extent of the problems with which the surgeon has to cope. 

If we examine the mouths of patients with cleft palates we may find many 
striking departures from the normal, the most important of which is the under- 
development and distortion of the maxillary bones. This serious secondary 
deformity is due to the lack of growth of the maxilla, and it affects the contour 
of the upper lip as well as the lower part of the nose. As a matter of observation, 
this underdevelopment of the maxillary bones is more marked and more common 
in those patients who have been subjected to operative treatment in childhood 
than in the non-operated cases. The reason for this should be a matter of serious 
study. Is it because operative treatment causes damage to the blood supply of 
the maxillary bones or does the cicatricial tissue following surgery cause a delay 
in the proper expansion and growth of the palate? WTiatever the cause, the 
treatment of the resulting deformities requires great attention. 

The underdeveloped maxilla with irregularities of the upper teeth often be- 
comes apparent soon after the eruption of the temporary teeth and may grow 
progressively worse as the child matures. If the teeth are given the benefit 
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of intelligent orthodontic treatment many late deformities of the teeth and jaws 
will be eliminated or minimized. Unfortunately, the facilities are not avail- 
able for all cleft palate patients to have such treatment. 

Since the publication of a paper dealing with secondary deformities in cleft 
palate patients* where various phases of treatment were discussed, I have treated 
many adults with secondary deformities and would like to supplement my pre- 
vious paper with a series of fifty cases that have been treated since that time. 

These cases vary in extent, the mildest ones presenting only a somewhat 
tense and retracted upper lip, especially along the vertical scar line, but with 
well developed maxillary arches. The extreme cases present definite loss of 
normal upper lip tissue with ugly, adherent scars and combined with marked re- 
traction of the alveolar processes and loss of many teeth. Between these two 
extremes there are many variations. 

When the patient presents himself for treatment whether he is in the mild or 
extensive category, the first step is to make a careful examination and study of 
his dental apparatus. As the teeth are part of the framework for the upper lip 
they must be adequate, or else any operative measures will not be sufficient. In 
some cases it may be necessary to refer the patient to an orthodontist for 
regulation of the teeth. If there is poor and neglected dentition with under- 
development of the maxilla and retraction of the upper lip, the problem becomes 
more complicated. The procedure then is to remove all the decayed and mis- 
placed teeth and try to save any that may be used later to act as a support for 
a prosthesis. 

The second step, usually necessary, is to constuct a denture with the proper 
fullness to act as a framework or support for the upper lip, as well as for masti- 
cation. Such dentures may be supplied with an obturator in cases where there 
is a palatal defect that cannot be adequately restored by surgery. 

Once the framework of the upper lip (either temporary or permanent) is 
supplied, the next procedure is to operate and transfer a section of the lower lip 
to the upper, because in all of these cases there is overdevelopment of the lower 
lip. By such a transfer the contour of the lower lip as well as that of the upper 
lip is improved. 


HISTORICAL NOTE 


Utilization of part of either lip to repair a defect of the other lip has been an 
established procedure done by plastic surgeons for many years. Estlanderf 
in 1872 shifted a section of the lateral portion of the upper lip to a defect of the 
lower lip utilizing the coronary arteries. 

Robert Abbe} in 1895 was the first to consider the idea of inserting a pedun- 
culated flap from the lower lip to give greater length to the upper lip and at the 
same time to reduce the size of the lower lip in harelip patients. 


* “Secondary Deformities in Cleft Palate Patients.” Annals of Surgery, Vol. 109, No. 
o March 1939 V H- Kazanjian, M.D. 

’ f Estlander,’ J. A. Mcthode d’Autoplastie de la Joue ou d’une Levre. Rev. mens, de 

mC t Abbejt.’ P A Ne« Plastic Operation for the Relief of Deformity Due to Double Harelip. 
M. Rec., 53: 477, 1S9S 
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Since then these procedures with various modifications have been used quite 
freely. However, it is a fact that, although the Abbe procedure was published 
in 1895, its potentialities were not realized until the last few years. There- 
fore, it is felt that it may be advisable to outline the indications, operative 
procedure, and modifications of the Abbe operation as gained from experienc ' 
in a series of fifty cases treated since 1939. 

The Estlander-Abbe operation is indicated in all cases where there is retrac- 
tion and underdevelopment of the upper lip, or in cases where a defect of the 
upper lip has been caused by surgical removal of malignant tumors. It is 
equally applicable in unilateral as well as bilateral harelips, although in each 
case the procedure is modified to meet the existing condition. 

OPERATIVE PROCEDURE 

In performing this operation a local anesthesia is preferred, but there is no 
contraindication to the use of ether anesthesia through a nasal intratracheal 
tube. The drawback to general anesthesia is the likelihood of postoperative 
nausea and vomiting. To minimize these, measures such as intravenous fluid 
therapy following operation, mild sedatives and so forth must be taken. If the 
patient becomes nauseated and vomits while the upper and lower lips are joined 
together there is sufficient space at each comer of the mouth to expel the vomitus. 

For local anesthesia 2 cc. of 2% novocaine with 1:50,000 epinephrin are 
injected into each infraorbital canal with a fine needle piercing the skin of the 
face at a point one half inch lateral to the ala of the nose. The direction of 
the needle is upward and toward the opening of the infraorbital canal. Usually 
there is no difficulty in locating this and advancing the end of the needle through 
it. If the canal cannot be located it may be necessary to inject more than 2 cc. 
of novocaine in the neighborhood of the infraorbital nerve. Usually the injection 
will give complete anesthesia except at the base of the columella where a few 
drops of novocaine are injected. 

For anesthesia of the lower lip infiltration of 4 cc. of novocaine at the median 
section of the lower lip is carried out. However, before injecting, it is advisable 
to mark the outline of the flap on the skin. 

OPERATION IN UNILATERAL HARELIP CASES 

A through and through incision is made at the original scar line and the two 
halves of the upper lip separated. The scars are completely excised until each 
side assumes a normal position, leaving a triangular space between the two 
halves. The bleeding vessels are tied. The vessels of the lower lip are com- 
pressed with lip clamps or with finger pressure from the operator on one side and 
the assistant on the other (fig. 1 ). A triangular flap of the desired size is made by 
cutting through the entire thickness of the lip except on one side where the 
through and through incision is carried up only to the vermilion border. This 
is where the blood supply of the flap comes from the coronary arteries. It is not 
necessary to emphasize the fact that when the knife is approaching the vermilion 
border care must be taken not to cut the vessels. However, it is quite safe to cut 
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Fig. 1. Diagram to show how the vessels of the lower I in 
sure of the operator on one side and by the assistant »„n 8rt compressed by finger pres 
through the entire thickness of the lip except “n one aide wh Vu de > prior ^ cuttin S 

incision is carried up only to the vermilion border. ere the through and through 


sutured. Here again the last suture connecting the base nf a * 
oftheX' ' mtlM “ >Ueh * “ r S ° “ n0t “> >“<>"** the blood^upply 
A pressure dressing is applied, eare being taken not to block nasal breathing. 


POSTOPERATIVE TREATMENT 

Patients may experience difficulty in breathing because of bio k 
nasal passages or crusting of secretions within the cavity. Th f° ^ ° ™ e 
cautionary measure, two rubber tubes about one third of an inch in d^’ M ^ PW ' 
introduced into the oral cavity, one on each side of the flap conn , i . arae ^ er ’ are 
lips. These are used without discomfort to the patient. The patient^ 1 • tW ° 
high caloric, high protein, high vitamin content liquid diet and g ‘ Ve , n 3 

tube. His weight is charted daily. S fed throu S h a 

The second stage operation is performed approximately two weeks after th 
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first stage. The base of the flap is cut through and the upper and lower lips 
separated. If the patient also requires a rhinoplastic procedure, it is usually 
performed at this stage. 

VARIATION IN THE ESTLANDER-ABBE OPERATION 

In bilateral cases the prolabium is often used to raise the tip of the nose and 
overcome the shortness of the columella. Not infrequently the end of the flap 
is made long enough to actually supply skin to the columella if necessary. 'At 
other times the flap may be divided in the middle and extended on each side to- 
ward the base of the nostrils.* In one case the shape of the flap from the lower 
lip was actually “barrel shaped” and was divided in the middle to supply enough 
tissue for the upper lip (fig. 2 ). 



Fig. 2. Diagram showing barrel-shaped flap which has been divided in the middle and 
used to replace scars of the upper lip, and in the meantime utilize the median section of the 
ip in cases where the prominence of the tip of the nose is normal. 

Not all of our cases have been done in the two stage procedure. Occasionally 
we have been obliged to operate the third time in order to attain a better cosmetic 
result. However, it is better to wait about three months in order to give the 
tissues of the lip time to assume a more normal condition. 

CONCLUSIONS 

In this paper the treatment of secondary defects in cleft palate patients and 
the principal types of deformities are described. These deformities are not appar- 
ent at first, but as the child grows older they become more conspicuous. Special 
attention is called to the underdevelopment of the upper jaw and the upper lip 
and the overdevelopment of the lowerliptocompensateforthedefectoftheupper. 

The general principals of treatment are outlined and it is recommended that 

Cannon, Bradford. The Use of Vermilion Bordered Flaps in Surgery About the Mouth, 
burg. Gyn. and Obstetrics, Feb. 16, 1942, Vol. 74, 45S-462 
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Fig 4 Photographs of Patient Case I Taken Three Years Post operatively 


the construction of an adequate framewoik in the form of a dental appliance be 
carried out to act as a support to the upper hp m addition to the Estlander- 
Abbe operation. The procedure of this operation is described m detail. 



operation in teeating secondart harelip deformities 


Fig. 5. Fee-operative Photcghapbs op Patient, Case II 




Fig. 6. Post>opekative Photographs of Patient, Case II 

Appreciation is expressed to Dr. Richard C. Webster for his assistance in the 
preparation of this paper. 

Case History Ho . 1 — J. T. This patient had had a harelip and a cleft of the soft palate 
ft hich had been repaired in infancy. She had also had a repair of the perforation of the hard 
palate and in 1940 at the age of five years she had been started on orthodontic treatment. 
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When, the patient was seen in 1941, at the age of five and a half years, the upper lip was 
tight, slightly retruded and the vermilion border was drawn up in the middle with a loss ot 
the cupid’s bow (fig. 3). 



Pig, 7- Pre-opeiutive Photographs op Patient, Case III 



Fig 8. Post-operative Photographs of Patient, Case III 


~ Mw G 1941 the patient was operated upon under ether anesthesia. The sear tissue 
W from the upper lip creating a defect where the lip had been split through and 
through A “V" shaped flap was taken from the lower lip and swung upward into the de- 
fect of the upper lip. 
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On June 4, 1941 the second stage Estlander-Abbe procedure was performed. This con- 
sisted of separating the lips by cutting the pedicle. By slight trimming and adjustment of 
the tissues the vermilion borders were carefully approximated. 



Fig. 9. Pre-operative Photographs of Patient, Case IV 



When the patient was seen on January 10, 1944 the scar lines were smooth and hardly 
v lsible The profile w as much improved and the upper lip w as no longer tight or retracted 
(fig- 4). 

Case History A o. 2 — R. S. This seven jear old patient had been operated upon three 
tunes by another surgeon for repair of harelip and cleft palate. 

Examination on June IS, 1940 showed that the patient undoubtedly had had a double hare 
lip and a unilateral cleft of the alxeolar process and palate The central portion of the 
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upper lip was less developed than normal and the contour was not good The teeth and 
alveolar processes had developed very w ell, there being good occlusion except on each side 


& 


Fig XI Post operative Photographs of Patient, Case IV 
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19 Pre ooerative photographs of patient, Case V Note the extreme retrusion of 
the upper lip due to retraction of the maxilla 

ti.p im\ or lip i' as somcv. hat overdeveloped to compensate for the inadequacy 
of the fissure , um ella u a3 short causing slight flattening of the tip of the nose (fig 5) 

oftheupper e natient w as operated on under ether anesthesia The columella was 

arated from the septum by an incision w hich " as then carried down on the lip bilaterally 
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Fig. 13. Photograph of patient, Case V, following first stage of Estlander-Abbe opera- 
tion. 



Fig. H Post-operative photographs of patient, Case V. The upper lip is supported by 
a prosthetic appliance to give the necessary fullness. 

to the vermilion border. The scar on the lip was excised and a through and through incision 
" as made splitting the upper lip. This caused a considerable defect as the tissues retracted. 
A ‘V” shaped flap was then taken from the loner lip and rotated into this defect. The 
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Fig 15 Pre operative Photographs of Patient, Case VI 



^ Fig 10 Photograph of patient, Case VI, following first stage of Estlander-Abbe opera- 

columella and the lip tissue attached to it were advanced on the septum before the 
of the lower lip flap into the upper lip defect 

On June 16, 1941 under ether anesthesia, a routine second stage Estlander Abbe pro- 
cedure was performed 
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When the patient was last seen on June 15, 1942 there was marked improvement in the 
contour of the lips (Fig. 6). His speech was good and physiologically the child was essen- 
tially normal. Prior to operations he had been rather sensitive, particularly in school. 


m' 






Fig. IS. Pre-operative Photographs of Patient, Case VII 

Case History No. 3 — M. G. This nine 3nd a half year old patient evidently had a partial 
double harelip which had been repaired in childhood. 

Examination on May 1, 1&42 showed the upper lip to be quite short medially and the 
lower lip was becoming overdeveloped. It was decided to wait until the patient was older 
before operating, fig. 7. 
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On June 20, 1945 an operation was performed under ether anesthesia. The scar lines on 
the upper hp were excised and the medial part isolated and raised, thus giving 



Fig. 20. Pre-operative photographs of patient, Case VIII. Note marked , . 

retraction of upper lip with prominent nasal hump and retracted nasal ai stortion and 
of the columella. Up due to shortness 

nence to the tip of the nose. A flap n as taken from the middle of the Ion er lip and rot t d 
upward to fill the defect in the upper lip. This required suturing of the flap super'™ t 
the medial part of the upper lip and on each side to the lateral parts of the upper ijp^ ^ ° 
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On Julj- 2, 1915 under ether anesthesia the pedicle of the flap was cut through and the lips 
separated. 

When the patient reported fora check up on January 31, 1946 the upper lip was found to 
be full and flexible, fig. S. 

Case History jYo. 4 — H. 1. This sixteen jear old patient had a harelip and cleft palate 
and gave a history of having had fourteen operations in childhood. 

Examination at patient’s first visit show ed marked retrusion and tightness of the upper 
lip with overdevelopment of the lower lip. The anterior part of the upper jaw W3S under- 
developed (fig. 9). 

On February S, 1945 under ether anesthesia a routine first stage Estlander-Abbe operation 
was performed. 

The second stage Estlander-Abbe procedure was carried out thirteen days later, under 
local anesthesia. 
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Fig. 21. Photographs of patient, Case VIII, showing marked retraction of the upper jaw 
and palatal defect. It was necessary to remove some of the teeth and bone in the region of 
the premaxillary process in order to make the upper jaw suitable for the reception of a den- 


Following the lip operations a denture was made which brought the lip forward and pro- 
vided normal appearing teeth anteriorly. To this denture w as attached an obturator which 
covered the palatal defect (fig. 10). 

When patient was seen on March 5, 1947 there u as considerable improvement in the con- 
tour of the lip and the scars were almost invisible except for a slight prominence of the 
transplanted flap near the vermilion border (fig. 11). 

Case History A r o. 5— C. D. This twenty year old patient had had three operations in 
childhood for the repair of cleft palate and harelip. 

My examination on July 9, 1942 showed a perforation of the palate near the uvula about 
five centimeters in diameter. The upper lip was short, tight and retracted. The nose 
showed a drooping tip and a columella which was slightly short (fig. 12). 

On August 21, 1942 an operation was performed under local anesthesia, and a routine 
first stage Estlander-Abbe procedure carried out. Fig. 13 shows the lips joined together by 
the flap after this operation. 

On September 8, 1942 the second stage Estlander-Abbe operation was performed under 
local anesthesia. Intra-vestibular incisions w ere then made and the skin undermined over 
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the framework of the nose. The tip of the septum was exposed and shortened and sonic 
cartilage was removed from the dorsum. The alae were trimmed liberally until a good con- 
tour was obtained. 

A denture was made to improve the contour of the upper lip and to cover the perforation 
of the hard palate. 



Fig. 25 Fig. 26 Plc 37 

Figs. 22, 23, 24, 25, 26, 27. Diagrams show ing the various stages of operation for the ele- 
vation of the tip of the nose to improve the contour of the nostrils and for the transfer of a 
triangular flap from the lower lip to the upper lip. 

On July 14, 1343 an operation was performed under local anesthesia and the small per- 
foration of the palate w*as closed without difficulty. The anterior part of the septum w r as 
freed up and brought to the niidline. Further trimming of the alar cartilages w'as also 
carried out. 

When the patient was seen on February I, 1944 his general appearance had greatly im- 

proved, fig. H- His speech was almost normal. 

Case History No. 6—11. F. This eighteen year old patient had several operations in child- 
hood for repair of harelip and cleft palate. 
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Examination on July 22, 1943 revealed a high palatal arch. The upper lip was short and 
tight and there was a marked notch of the vermilion border. An attempt evidently had 
been made to elongate the soft palate by utilizing the lateral pharyngeal tissues and as a 
result there was a tube like opening to the nasopharynx. The nose was over sized, the 
dorsum showed a slight prominence and a curve to the right, and the tip drooped because 
of the upward retraction of the columella (fig. 15). 

On October 1, 1943 under ether anesthesia a routine first stage Estlander-Abbe operation 
was performed (fig. 16). 

On October 22, 1943 the second stage Estlander-Abbe procedure was carried out and also 
a routine nasal plastic operation. 



Fig. 2$. Post-operative photographs of patient, Case VIII. The excess tissue at the 
columella requires further attention. 

Four months after the above operations a denture was made which added to the improve- 
ment of the contour of the upper lip. 

On April 21, 1944 an operation was performed under local anesthesia and the redundant 
tissue on the left side of the upper lip was excised. 

On December 8, 1944 under ether anesthesia a “push-back” operation on the palate was 
performed. The vermilion border of the upper lip was also improved slightly at this time. 

When the patient was seen on January 2, 1946 the contour of the nose 3nd the upper lip 
showed considerable improvement, although there was still slight fullness on the left side 
of the upper lip (fig. 17). 

Case History No. 7 — W. L. This nineteen year old patient had had a left sided harelip 
which had been repaired in childhood. The palate was normal. 

Examination showed 3 retracted, tight upper lip and an overdeveloped lower lip. The 
left side of the nose was slightly distorted and there was a mild deviation of the septum 
(fig. 18). 

On March 27, 1943 the patient was operated on under local anesthesia. The scar tissue 
of the upper lip W3s excised and the defect thus created filled with a flap from the lower lip. 
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On April 14, 1943 a routine second stage Estlander-Abbe procedure was carried out under 
local anesthesia. The contour of the left ala was also improved at this time. 

On May 5, 1943 an operation was carried out under local anesthesia and a slight adjustment 
of the tissues of the upper lip was made to correct a prominence that was present. The 
right nostril was also made smaller. 

On January 25, 1944 an operation was performed to make the left nostril smaller, and an 
elliptical piece of mucous membrane was removed from the median portion of the upper lip. 

When the patient was seen on February 3, 1944 the outline of the lips and nostrils showed 
considerable improvement (fig. 19). 

Case History No. S — D. L. This seventeen year old patient had been operated upon by 
another surgeon in childhood. He had had a bilateral harelip and cleft palate. 

Examination on December 11, 1945 revealed a large, badly deformed nose with prominent 
dorsal hump and a markedly retracted tip. The short columella added to .the flattening of 
the lower part of the nose. The central part of the upper lip was very short and there were 
depressed scars on each side of it where it has been sutured to the lateral portions of the lip. 
Marked notching of the lip was present at the old suture lines. The lower lip was over- 
developed. The maxillary dental arch was retracted, the front teeth were distorted and 



Fig. 29 a Pre-operative photograph of patient, Case IX, showing malignant lesion of 
the upper lip. 29 b Photograph (Case IX) following excision oFlesion and transfer of a 
flap from the lower lip to the upper. 29 c Photograph (Case IX) two and a half years post- 
operatively. 

decayed and there was a complete cleft of the palate (Fig. 20-21). There was a marked nasal 
tone to the speech. 

On March 21, 1946 an operation was performed under intratracheal ether. The cleft 
in the palate was closed by local flaps and six teeth were removed from the anterior maxilla. 
In order to improve the alveolar ridge for the wearing of a denture, it was necessary to re- 
move with a rongeur some of the bone in the region of the pre-maxillary process. 

As soon as the palate had healed a denture was made by the patient’s dentist under the 
direction of the writer. 

On October 31, 1946 the next operation was performed using 2% novocaine and adrenalin 
for local infiltration and infraorbital nerve blocks. The old scar lines on the upper lip were 
excised, separating the central portion from the lateral parts of the upper lip. (fig. 22, 23). 
An incision was also made in the premaxillary portion of the upper lip separating its anterior 
and posterior halves. This incision was carried upward separating the cartilaginous from 
the membranous part of the septum so that the columella and the central portion of the 
upper lip could be advanced on the cartilaginous part of the septum to lengthen the colu- 
mella. That portion of the premaxillary skin from the upper lip which had been advanced 
on the columella was split from below upward and anteriorly for approximately one-half 
inch and the lateral portions sutured to the lateral edges of the lower lip flap. A large flap 
approximately five-eights of an inch in width at its vermilion border end was taken from 
the lower lip and then turned up into the large defect of the upper lip (fig 3 . 24, 25, 26, 27). 

On November 13, 1946 a second stage Estlander-Abbe procedure was carried out under 
local anesthesia . In addition, an incision was made at the base of each nostril and around 
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the alae. A piece of tissue at the base of each nostril was excised and the nostrils were then 
sutured to the side of the columella thus narrowing the lower part of the nose. 

When the patient was seen on March 5, 1947 the scars of the upper lip were hardly visible 
and he had started to grow a mustache. The vermilion border contour was good. There 
was still a moderate prominence of the dorsum of the nose with slight flatness of the tip, 
and the columella near the junction with the upper lip showed slight excess of tissue. This 
will require further operative treatment, fig. 2S. There W3S considerable improvement in 
the speech of the patient. 

Case History Xc. 9 — X. B. This sixteen ye3r old patient had been kicked on her upper lip 
by a horse in childhood , and had developed a wart like mass on her upper lip . She had been 
under the care of dermatologists formanyyearsforthisandforeczema. X-ray and diathermy 
treatments had been given without success. The lesion had not changed in size for ap- 
proximately six months. 

Physical examination on Xovember 27, 1944 showed a crusted, ulcerated lesion approxi- 
mately oDe half inch long and about one fifth of an inch in width. The borders were ele- 
vated and there was an area of induration surrounding them. There was no fixation (fig. 
29 a). 

The patient was seen again a month and a half later and the lesion found to be slightly 
larger. 

On January 6, 1945 an operation was performed under intratracheal gas, oxygen ether 
anesthesia with the tube passed through the nose. In order to excise the lesion with an 
adequate margin it was necessary to remove almost half of the upper lip. A flap over one 
half inch wide was taken from the medial part of the lower lip and rotated into the defect 
in the upper lip (fig. 29 b). 

The pathological report revealed Epidermoid carcinoma. Grade II with no evidence of 
tumor at the resected edges of the specimen. 

On January 23, 1945 the patient was again operated upon. 2% novocaine and adrenalin 
were infiltrated locally and bilateral infraorbital and mental blocks were carried out. A 
second stage Estlander-Abbe procedure was performed at which time the flap was separated 
from its base on the lower lip. 

The patient reported for a check up on January 10, 1947. There was no evidence of re- 
currence and the scar lines were hardly visible. The right upper lip was somewhat thin, and 
it was felt that it was probably due to atrophy from radiation therapy given in the past 
(Fig. 29 c). 
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Bilateral abductor paralysis of the larynx is a serious problem. These persons 
become dispneic, with breathlessness while talking; physical efforts are curtailed, 
breathing is noisy and there is a constant dread of asphyxiation. Emergency 
tracheotomy often must be resorted to. This is a terrifying experience and 
patients rarely relinquish their tubes which afford security against asphyxiation, 
in spite of the annoyance that they maj' cause. 

Surgical attempts have been made to improve the laryngeal airway and many 
operations were devised. These consisted of removal of a portion of vocal cord, 
separation of the anterior extremities of the vocal cords or nerve anastomosis. 
Ventriculocordeetomy, submucous resection of a cord, resection of the edge of a 
cord with the tip of the vocal process, lateral displacement of the anterior end of a 
cord and separation of the cords by thyrotomy represent some of the earlier pro- 
cedures. These appeared to afford an adequate airway but the benefit was temp- 
orary and patients soon were confronted with recurrence of dyspnea due to 
cicatricial narrowing superimposed on the paralytic stenosis. 

Nerve anastomosis appeared as a logical solution especially in the recent case. 
Difficulty, however, was encountered in finding the segments of the injured 
nerve and substitution of other nerve fibers was unsuccessful. I had the oppor- 
tunity to observe a number of these but never saw a single satisfactory result. 

In 1939, King (1) published his results following transposition of the omohyoid 
muscle to the arytenoid cartilage. This presented a new approach to this 
difficult problem and the early results gave promise. Certain modifications of 
the original technic were required because of muscle contractures in old cases of 
paralysis and the need to reinterpret the changes occurring in the larynx post- 
operatively (2). 

In 1941, Kelly (3) reported results obtained by removal of an arytenoid 
cartilage through a resected window in the ala of the thyroid cartilage \\ ith 
fixation of the vocal cord to the external fascia. The functional results compared 
favorably with those obtained by the King technic. 

McCall and Gardner (4) recommended transilluminating the larynx after 
exposure of the wing of the thyroid cartilage to aid in locating the position of the 
arytenoid and the site of the resected window. This was accomplished by 
direct laryngoscopy with an anterior commissure laryngoscope. 

Orton (5) advocated removal of the posterior portion of the wing of the thyroid 
cartilage to facilitate the approach to the arytenoid cartilage. 

Woodman (6) recommended partial arytenoidectomy with retention of the 

Erom the Department of Laryngology and Broncho-Esophagology, Jefferson Hospital. 
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vocal process which he fastened to the inferior cornua of the thyroid cartilage 
with chromic catgut and this in turn was anchored to the stemomastoid muscle. 

My first attempt at transposition of the omohyoid muscle to the arytenoid was 
made in 1940. It proved to be only partially successful. I attributed this lack 
of success to failure to shorten the omohyoid sufficiently. Later the procedure 
was repeated on the opposite side of the larynx and a successful result was 
secured. 

In one of the early cases I could not identify the omohyoid muscle which had 
been previously incised while removing a large goitre. The arytenoid cartilage 
therefore was freely mobilized and secured with a chromic catgut suture to the 
posterior border of the wing of the thyroid cartilage. The result in this case was 
the best I had secured up to that time. Following that experience I no longer 
transposed the omohyoid muscle but mobilized the arytenoid and secured it 
laterally to the thyroid cartilage. Motion pictures of the larynx made before and 
after operation in several of the previous cases revealed conclusively that the 
arytenoid cartilage and vocal cord on the operated side remained immobile; 
the only movement noted on phonation was that of the unoperated arytenoid. 
This observation had been made by others and I believe it is now generally be- 
lieved that the success of the operation is dependent on free mobilization of an 
arytenoid and its lateral fixation (71. Although I have not performed arvtenoid- 
ectomy its advocates claim excellent results by removal of an arytenoid and 
lateral fixation of the vocal cord. 

Technic of mobilization and lateral fixation of an arytenoid . — General anesthesia 
is commonly used although local anesthesia has been employed in several recent 
cases. I prefer ether anesthesia supplemented by avertin. If no tracheotomy 
has been performed one has the choice of inserting a Flagg airway preoperativelv 
into the trachea and performing tracheotomy at the termination of the operation 
or the tracheotomy may be performed preoperativelv and a small Flagg airway 
inserted through the tracheal stoma. One must be aware of the hazards of 
general anesthesia in a dyspneic patient. If preliminary tracheotomy has been 
performed a Flagg airway may be inserted through the tracheotomy stoma and 
secured. This keeps the anesthestist out of the way and diminishes the danger 
of wound contamination. Placement of a Flagg airway in the larynx facilitates 
localization of the arytenoid but I believe it increases the danger of injury to the 
mucosa when separating the capsule of the joint on its mesial aspect. 

Incision. A two inch incision through the skin and platvsma is made along 
the anterior border of the stemomastoid muscle, the upper and lower limits cor- 
responding to the upper border of the thyroid cartilage and its inferior cornua. 
A better cosmetic result will be secured if a horizontal incision is made to conform 
to the creases of the neck. This should cross the posterior border of the thyroid 
cartilage slightly below its middle. The omohyoid may be retracted or incised. 
The posterior border of the thyroid cartilage is identified and the attachment of 
the inferiorconstrictor muscle is incised along it slower two-thuds. Theexamining 
finger may now identify the signet of the cricoid cartilage particularly its upper 
and lateral margins. The pharyngeal mucosa is separated from the cricoid carti- 
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lage towards the midline. The muscular process of the arytenoid is identified 
and the capsule of the cricoarytenoid joint may then be incised. It is desirable 
to separate the attachments of the posterior and lateral cricoarytenoid and the 
interarytenoid muscles, in addition to incising the capsule of the joint to assure 
adequate mobility of the arytenoid cartilage. Care should be exercised to avoid 
injury to the laryngeal and pharyngeal mucosa particularly when separating the 
mesial attachment of the capsule. I have found a small hook valuable to secure 
the arytenoid during the dissection. 

Lateral fixation of the arytenoid is accomplished by securing it to the posterior 
border of the thyroid cartilage. Two chromic sutures previously employed have 
been replaced by one silk suture which is passed around the arytenoid cartilage 
rather than through it and secured through a hole made with a dental burr near 
the posterior border of the thyroid cartilage. This gives better fixation than if 
fascia or muscle is used. This suture places the vocal cord under tension and if 
mobilization has been adequate the vocal process should be tilted neither inward 
nor outward. Placing the opening for the suture at a point slightly higher than 
the original position of the arytenoid will increase the airway but also will increase 
impairment of the voice. The inferior constrictor is repaired and the wound 
closed preferably inserting a small rubber tissue drain for 48 hours. 

In the earlier cases I routinely performed direct laryngoscopy before securing 
the arytenoid to determine if adequate separation was obtained. Too often it 
was difficult to evaluate the findings as the patient frequently was lightly 
anesthetized or edematous changes had occurred submucosallv about the field 
of operation. I now secure the arytenoid so that it is in contact with the inner 
aspect of the thyroid cartilage without reference to the size of the glottis. With 
one exception in the last 26 cases the airway has been adequate. In the remain- 
ing case the airway proved to be too wide and the patient has only a whispered 
voice. 

Variations in technic . — One of the problems in this procedure is to secure an 
adequate exposure of the arytenoid without resection of the posterior part of the 
thyroid cartilage. Retraction of the wing of the thyroid cartilage may be facili- 
tated by separation of the articulation between the inferior cornua and the 
cricoid cartilage. It is possible that this may subsequently interfere with the 
mobility of the cricoid cartilage. 

Occasionally it is difficult to place the suture in proper position about the ary- 
tenoid. As a rule this is best accomplished by passing the needle from behind 
forward. This suture should be placed beneath the mucosa. Perforation of the 
mucosa overlying the arytenoid may lead to the formation of a granuloma or to 
infection of the wound. If placement of the suture is difficult the mucosa over- 
lving the posterior and inner aspect of the arytenoid should be separated. Oc- 
casionally a second suture has been placed about the arytenoid to aid in its lateral 
displacement. 

Results. One cannot hope to restore normal function in a case of bilateral 

abductor paralysis. Any attempt to improve the airway will detract from the 
patient’s ability to phonate and the wider the glottis the poorer the voice. In 
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one ease I secured unusual lateral displacement of the arytenoid -with the result 
that the patient’s voice is a loud whisper. While one may operate on both ary- 
tenoids it is far more desirable to do a unilateral operation only, for the operated 
arytenoid becomes the fixed arytenoid and such adduction as occurs during phona- 
tion is seen only on the unoperated side. This mobility can be explained by the 
action of the cricothyroid muscle, which, primarily a tensor, also exerts some 
adductor function. When the cricoid cartilage is drawn upward towards the 
thyroid cartilage by the cricothyroid muscle there is some tilting inward of the 
corresponding arytenoid which probably is a passive action, although the thvro- 
arytenoideus muscle by reason of its attachment to the vocal process also may 
act in a passive manner. In addition, I believe that many of these patients use 
the extrinsic laryngeal muscles and this may aid in narrowing the airway during 
phonation. 

Patients who have either worn a tracheal cannula for relief of dyspnea or who 
have lived a precarious existence because of continued shortness of breath in- 
variably are extremely grateful when the airway is increased so that they may 
breathe without difficulty. I have never observed a single instance in which the 
patient regretted having had the operation performed, this in spite of the fact 
that there has been definite impairment of the voice. 

Statistical studies. — Thirty -two cases have been operated to date. In these 
35 operations have been performed. The first two cases were not successful 
after the first operation and it was necessary to operate on the opposite side. 
Case & 18 also required an operation on the opposite side because of recurrence 
of dyspnea. This was due to marked edema of the arytenoid on the operated 
side. There had been no wound infection but the assumption was that there was 
some chondritis of the arytenoid cartilage. Following operation on the opposite 
side the patient developed an excellent airway and the voice is remarkably good 
considering that both arytenoids now are immobile. In case £3, no benefit 
was derived from transposition of the omohyoid. The patient, a teacher, wears 
a valved tracheal cannula, has an excellent voice and for the present has decided 
to have no further surgical interference. 

Sex . — Of the group 26 were females and 6 males. The ages of 31 varied from 
25 to 64 years with one patient 14 years of age. 

Etiology . — In 29 instances the bilateral paralysis followed thyroidectomy. In 
several of these there was a unilateral paralysis following the first operation and 
the opposite cord was paralyzed at a secondary operation. In three instances 
the bilateral paralysis followed an infection possibly of viral origin. The appear- 
ance of the larynx was identical with that occurring after thyroidectomy. In 
two of these the paralysis was of two years duration and in one, a boy aged 14 
years, the duration was over 7 years. The duration of the paralysis in the post- 
thyroidectomy group was one to 10 years in 19 cases, and 10 to 244 years in 12 
cases, 3 being more than 20 years. With separation of the interarytenoid, pos- 
terior and lateral cricoarytenoid muscles and incision of the capsule no apparent 
differences could be detected in the end results of either the recent or long dura- 
tion cases. 
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Decannulation was carried out on the 9th day postoperatively in the earliest 
case and in the longest the tube was removed after three months. This patient 
developed a small granuloma in the posterior commissure apparently springing 
from the operated side. There probably was some injury to the mucosa by the 
suture which resulted in this complication. Removal of the granuloma was 
followed by complete recovery and decannulation with a reasonably good voice. 
A majority of the patients were decannulated within one month after operation. 

Infection of the wound due to injuiy to the laryngeal mucosa occurred in 4 
cases. Convalescence was delayed but a satisfactory result was secured in each 
instance. 

Voice changes . — In one patient the voice is only a loud whisper. In this, the 
arytenoid was moved too far laterally. Of the remaining patients none have 
normal voices but all have reasonably good husky voices and, strangely, all are 
pleased with the results. In the one unsuccessful case operation- was recom- 
mended on the opposite side but the patient is pleased with the result secured by 
tracheotomy which was performed preliminary to the first operation. 

In conclusion, I consider mobilization and lateral fixation of an aiytenoid an 
excellent procedure for improving the airway in bilateral paralytic stenosis of 
the larynx. I have not performed arytenoidectomy therefore can give no opinion 
concerning that procedure. In 32 operated cases 4 cases were unsuccessful after 
the first operation, but in 3 of these a satisfactory result was secured following 
operation on the opposite side. The remaining case refused a second operation. 
In every successfully operated case there has been impairment of the voice but 
this has been overshadowed by the improvement of the airway. 
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COMPRESSIVE SUSPENSION SPLINT FOR SEVERELY 
COMMINUTED FRACTURES 

JACQUES W. MALINTAC, M.D. 

Xew York City 

The fundamental principles in the treatment of nasal fractures are based on 
the realignment of the displaced fragments and their consolidation by proper 
immobilization. The reduction of a comminuted fracture is relatively simple at 
an early stage; it is more laborious after consolidation has taken place. For this 
reason, to assure patency of the nasal passages as well as to prevent establish- 
ment of the deformity, early resetting is a major goal. 

The alignment and immobilization of early fractures do not require elaborate 
instrumentation in the majority of cases. External and endonasal splinting is 
an important factor in their accomplishment (fig. 1). 

The modern rhinoplastie approach should rely on the reduction and immo- 
bilization of the fracture without the application of excessive force by bulky and 
traumatizing instruments. 

In simple fractures which are not badly comminuted and in which the support 
of the frontal processes is available or can be reconstituted, distal fixation is 
unnecessary to immobilize the reset fragments. Their elevation and support 
can best be provided by an endonasal packing with iodoform or vaseline gauze 
inserted high under the dorsum: this should be introduced under direct vision 
without obstructing the nasal passages in which rubber breathing tubes are 
inserted (fig. 1 ). 

In severely depressed and comminuted fractures endonasal support alone is 
insufficient to maintain proper alignment (fig. 2 ). Here the septum and the 
frontal processes are badly damaged and displaced and distal fixation is required 
to maintain the elevation of the reset parts. The use of endonasal packing is 
also contraindicated here because of the possibility of intracranial involvement. 
As the severely comminuted fracture is usually the product of violent crushing 
trauma, the possibility of injury to the ethmoid bone and the prevention of 
meningeal complications, becomes the primary consideration. When such a 
clinical picture presents itself, the resetting of the fracture should be postponed 
for about two weeks in order to avoid disruption of the fragments, with possible 
damage to the meninges. 

Many appliances with distal fixation for endonasal support have been suggested 
for the reduction and immobilization of severely comminuted fractures. All 
of them are complicated in construction and laborious to apply. As a result, 
occasional attempts to use them are liable to failure. Most of them are based 
on the principle of a forehand band with two separate attachments used alter- 
nately: one, carrying adjustable endonasal rods, serves to elevate the depressed 
bridge; the other, carrying two lateral plates, provides for narrowing of the 
dorsum (1). 
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An appliance of this type, to be adequate, must combine the forward traction 
of the depressed fragments together with their medial mobilization to counteract 
the widening of the bridge. If narrowing is deferred for several weeks after 
reduction, as recommended in connection with most of these appliances, inward 
mobilization of the fragments by external pressure is doubtful if not impossible, 
at such an advanced phase of consolidation. 

An additional inconvenience in the use of these appliances is the plaster of 
paris cast in which the forehand band is incorporated. 



Fig. la: Comminuted depressed fracture without impaction and with restorable septum. 
This type can often be repaired by endonasal manipulation and packing, b: Displaced 
fragments of septum (B) are restored to position and affixed with a mattress suture. Upper 
fragments ( C ) are supported by packing around tube plated along nasal floor (FI. Lead 
splint (E) provides external fixation. A.— Frontal processes. 0. — Dorsal fragments. 



Fig. 2: Severely comminuted depressed fracture with involvement of lateral processes 
(A) and septum. (B) Resetting and immobilization of fragments (C, D) requires distal 
fixation. 

The author’s combined suspension and narrowing splint with distal fixation 
on the maxillae, fulfills the requirements for adequate early reduction of a 
severely comminuted fracture* (fig. 3 ). 

APPLICATION OF SPLINT 

Preliminary Preparations: Following thorough cleansing of nasal cavities and 
removal of clots and free bony fragments, the lacerated mucous membrane flaps 
and supporting parts are carefully reassembled. The reset septum is held to- 
gether by a few mattress sutures. When, as often happens, the lower border of 
the septum is dislocated along the floor of the nose, a fracture forceps may be 

* v. Mueller and Co., Chicago and Pilling Co., Philadelphia. 




Fig. 3: Insertion of acrylic splints for early elevation of depressed bridge. A. --Perfo- 
rated acrylic splints of three sizes, from 1* to li*. B. — Splints are inserted beneath dorsum 
by means of wires (b) threaded on straight needles. 



| Fig. 4* Attachment for wire-suspension of depressed fracture, applicable to any com- 
pressor. A. — Wire-suspension of acrylic splints (spl) and septum (sep) from grooved bar 
(b) of author’s device, s. — Screw of compressor (c). B. — Details of suspension device 
attachable to any compressor. Xotched rod (b) in holder, fixed in position by screw (sc). 
Rod and holder slide on bar (c). Entire apparatus held in place by ribbon. 
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used to centralize it. The fragmented nasal bones and frontal processes are 
raised by means of a blunt septal elevator covered by thin rubber tubing. 

The elevation and maintenance of the cntshed dorsum is now carried out by 
the application of endonasal and external splints. The required instrumentation 
consists of a compressor with a suspension rod, two acrylic splints, straight 
needles and stainless wire (figs. 3 and 4 ). 

Pexforated acrylic splints of appropriate size are inserted high along the dor- 
sum on each side by means of wires threaded on straight needles (fig. 3 ). An 
additional wire passes through the upper septal fragment and through the 
dorsum on each side. All wires are attached to a notched rod secured by a 



iiG 5 Acrylic splints (a) beneath depressed dorsum, suspended by nues (b) from hori- 
zontal bar of bilateral compressor (c). d — Verdier’s septal splint holding muco-periosteal 
flaps together 

holder to the horizontal bar of a bilateral compressor (fig 4 ). This rod is mov- 
able in horizontal and sagittal planes, theieby permitting proper adjustment of 
the wires. The latter can also be attached directly to the horizontal bar of a 
nasal compressor ; this however does not allow for- an even distribution of traction 
along a line paiallel to the depressed dorsum (fig. 5 ). 

Prior to suspension of wires fiom the notched rod (b) of compressor (c), 
the position of the aciylic splints and bony fragments is checked by external 
palpation. The tightening of the lateral rods of the compressor plates keeps 
the dot sum from spreading, thus minimizing swelling. 

The chief advantage of this method is simplicity of instrumentation and 
technique. Narrowing and elevation of the dot sum are achieved simultane- 
ously at the optimum time thus assuring better cosmetic result The caved 
septum is elevated by the same piocedme. Nasal passages jemain fiee dunng 
treatment, as no packing is requhed. 
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SUMMARY 

A simple instrumentation for early reduction of badfy comminuted depressed 
fractures is presented. 

It consists of a compressor with suspension rod, two acrylic splints, a few 
straight, needles and stainless wire. 

The chief advantages of this procedure are: 

Simplicity of application and elimination of cumbersome appliances and 
plaster-of-paris headgear. 

Narrowing and elevation of the depressed bridge are accomplished simul- 
taneously at the earliest time, thereby assuring a satisfactory cosmetic result. 
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The development of a simple direct method for resurfacing the large, broad 
surface defects and extensive deep scars of the lower extremities has reduced the 
time needed to complete a repair from many months to several weeks. The use 
of the open jump flap from the abdominal wall instead of a long tubed flap per- 
mits the covering of wider defects with better skin, and the earlier undertaking 
of deep surgical repairs. Results by this method are so satisfactory that jump 
flaps have sometimes been preferred to large local flaps because the procedure 
is more rapid, Jess hazardous, and no additional scarring is produced on the 
already damaged leg. 

The success of any deep surgery depends on the surface healing. Bone 
grafts, screws, plates, wire, etc. have been removed from wounds that broke open 
because the skin closure over them was unsatisfactory. Only with healthy skin 
covering, often secured through the medium of a flap, can healing be assured. 
It is interesting that following the removal of all deep scar over an unhealed 
ununited fracture and immediate repair by a flap, spontaneous bony union of 
the fracture has occurred. Flaps are also important to replace scar epithelium 
in areas exposed to bumps and blows even if deep surgery is not contemplated. 
This simple direct method is valuable for'those rare but extensive scars. 

A short broad pedicle maintained throughout all stages of the transfer is 
fundamental in the use of the open jump flap from the abdominal wall. Suffi- 


* Presented at the Annual Meeting of the American Association of Plastic Surgeons 
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eient mobility of the arm and leg to be brought into apposition is essential, but 
it has been possible to use this flap successfully to the leg at the level of a stiff 
knee or for total covering of the foot. Selection of which arm is to carry the 
flap and to which side of the arm the flap is attached must be determined indi- 
vidually. To achieve the transfer with the least discomfort in the cramped posi- 
tion is the goal. Allowance of an excess of at least one third in the size of the 
flap is necessary to compensate for shrinkage. Insufficient excess may necessi- 
tate a second flap to complete the repair. 



TECHMQUE 

Narrow flaps with a broad base of corresponding size are elevated on the 
forearm and at a suitable place on the abdominal or chest walls. The width of 
the base of the flaps is determined by the size of the defect in the leg. They are 
sutured together with complete overlap of the abdominal flap on the forearm. 
Any uncovered area on the abdominal wall is grafted. 

The preparation of the “pancake” on the abdominal or chest walls usually 
requires several delays and is started after about two weeks. The delays are 
carried out by partially incising the margin of the flap and undermining a part 
of it. The interruption of the vessels entering the flap is the purpose of this 
procedure, which is usually completed in two or three stages at weekly intervals. 


338 


CANNON ET AL 




TJSE OF OPEN" JUMP FLAPS IN LOWER EXTREMITY REPAIRS 


339 




340 


CANNON ET AL 



Fig 4 Replacement of scar below knee with open jump flap prior to successful on lay bone graft Completed with five operations 
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All incisions are closed at each stage and pressure dressings applied using cotton 
mechanics waste and adhesive fixation for the flap and the arm. 

The next step is the transfer of the flap to the leg. After detaching the flap 
the area from which it was taken is closed with a thick split graft. All super- 
ficial and deep scar of the leg or foot is removed until a freely bleeding surface 
is reached. The operating table is adjusted so that the patient is supported with 
the arm and leg in apposition. Additional support by sandbags or pillows may 
be helpful. The flap is then fitted to the defect and sutured accurately in 
place with buried and skin stitches. Only that part of the scar is removed 
which can be covered by the flap at this stage. The remainder is removed after 
the flap is cut free and ready for final adjustment. Fixation and support are 
usually best secured with a plaster cast, but adhesive strapping may prove 
adequate. The flap must be delayed in separating it from the arm. Usually 
two or three stages are sufficient. The adjustment of the flap and the closure 
of the forearm can be done when the pedicle is cut free or postponed until later. 

Anesthesia for the transfer of the flap to the leg may be with local infiltration 
of both areas or local infiltration of the chest and abdominal walls and a low 
spinal for the leg.. The latter method simplifies the securing of a skin graft to 
close the chest or abdominal walls. It has been found that more adequate and 
more comfortable fixation is possible with cooperation from the patient. 

COMMENT 

Many patient hospital-days have been saved by the development of more 
direct methods in reparative surgery. The open jump flap from the abdominal 
wall for large lower extremity defects b an example of such a development. 
By thb method the procedure from the first operation to the final adjustment 
can be completed in as short a time as 10-12 weeks. The average time b 
between 12 and 16 weeks. The practically unlimited width and length of 
these flaps makes them ideal for resurfacing extensive areas of the leg and there 
is minimal hazard in the transfer because a broad attachment is maintained at 
all times. 

Sensation returns slowly in flaps and may never return if the regional nerve 
supply is destroyed. Consequently, daily careful examination of the anesthetic 
skin must be made by the patient to avoid necrosb and ulceration from weight 
bearing, bums or other trauma. 

SUMMARY 

The use of the open jump flap in lower extremity repairs b described. 

The more rapid completion of large repairs by thb flap than by other types of 
flaps b emphasized. 

The importance of a short broad attachment to the forearm throughout the 
procedure b indicated. 
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SUCCESSFUL HOMOLOGOUS SKIN GRAFTING IN A WAR BUM 
USING AN IDENTICAL TWIN AS DONOR 
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Under the present status of our knowledge, it is impossible toassure homologous 
skin transplantation between individual human beings of ordinaiy genetic 
diversity (1). An initial take occurs with skin homografts removed from any 
donor and these homografts have approximately the same gross behavior as 
autografts during a period varying from two to eight weeks. How ever, as early 
as four or five days after transplantation, most homografts are histologically 
distinguishable from autografts because they provoke a local inflammatory re- 
action in which plasma cells and lymphocytes are the dominant cell types. 
The destruction of the homografts which appear to “melt” away, is also pie- 
ceded by a vascular breakdown. Recent experimental work has fuither shoned 
that a condition of immunity is developed in the animal who has leceived a 
homogiaft (2). When a second homologous skin graft is applied there occurs 
an inhibitory reaction which shows a high degree of specificity toward the skin 
of the animal that piovided the earlier immunizing dose of homograft. 

Giafting of homologous skin has been successfully done from one identical 
twin to anothei. Previous leports (3, 4, 5, 6) on the success of skin grafting 
between identical twins aie confirmed by the following case history. Its 
unusual featuie is that a homogiaft was performed upon a patient who had 
suffeied extensile skin loss following a war bum 


HISTORY 


A 19 year old French soldier was admitted to the National Reconstructive Surgery 
Center on July 1st, 1945 The patient had been burned by a phosphorous grenade during 
the fighting in Austria on May 3, 1945 He presented an area of full thickness skin loss 
resulting from deep burns of the left lower extremity, extending over the posterior, lateral 
and medial aspects of the thigh and down to the junction of the upper with the middle 
third of the leg Another area of skin loss, about 10 \ 15 cm in size was situated lower 
dow n on the posterior aspect of the leg (fig 1) About one half of the right thigh presented 
healing dermal burns with a small area (5 \ 4 cm ) of full thickness loss on the medial as- 
pect The granulating areas were grossly suppurating and found infected by hemolytic 
streptococcus and bacillus pyocyaneus 

The preoperative treatment consisted in careful cleansing and pressure dressings. 
The patient w-s given a protein high diet and two days before operation a blood trans- 
fusion of 1000 cc of blood was administered and penicillin (100,000 units daily ) was started 


* From the Plastic Reconstructive Surgery Service, the Hospital for Special Surgery 
(Ruptured and Crippled), New York, N Y , formerly Major, Medical Corps, Army of the 

Un +Frnm a the National Center for Reconstructive Surgery, Hopital Foch, Pans, France, 
formerly Lieutenant Medical Corps, French Army 
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Fig. 1. Granulating Area of the Lower Extremity Following a Burn by a Phosphor- 
ous Hand Grenade. Aspect of the Wound on July ID, 1945. 



A B 

Fig. 2, October 20, 1945 

A (left) Patient’s twin. Donor areas of homogenous skin grafts may be seen on his 
thighs, (right) The patient has achieved a successful functional recovery following au- 
togenous and homogenous skin grafting. 

B (left) Patient’s twin, (right) Right lower extremity has been successfully covered 
by autogenous skin grafts in the upper half of the burn wound and by homogenous skin 
grafts in the lower half. Donor areas of autogenous skin grafts are seen on patient’s back. 

Operation: Autografting. On July 17, 1945 five drums of skin (6x4 inches each) were 
removed with the dermatome (16/1000 inch thickness) from the patient’s back. These 
grafts were sutured in place after the excision of the superficial layer of the granulating 
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tissue of the upper part of the left thigh. A pressure dressing was applied. This first 
operation resulted in a 100% “take” of the autografts. A few days after this operation, 
the “patient” was seen walking around the hospital in apparently perfect health. It was 
then discovered that the “patient" was in reality the twin brother of the burned patient. 
After confirmation that the twins were monozygotic or identical twins, it was decided 
that, rather than subject the patient to the discomfort of the removal of skin grafts from 
his chest and abdomen, the required skin grafts would be taken from his brother. 

Operation: Homografting. On September 3, 1945 the equivalent of five drums (6 x 4 
inches each) of skin grafts (16/1000 inch in thickness) were removed from the brother's 
thighs and abdomen. After the resection of the superficial layer of granulations on the 
patient’s left lower extremity, these homografts were sutured in place and held by pres- 
sure dressings. During the operation, the patient received 300 cc. of plasma and 700 cc. 
of blood. Penicillin therapy (100,000 units daily) was started. 

Fate of the Homografls. Seven days after the skin homografting operation, the pressure 
dressings were removed and the grafting was found to be successful. The subsequent 
behaviour of the homografts did not differ in any way from that of the autografts. The 
patient achieved complete functional recovery (fig. 2). Recent correspondence (1947) 
with the patient has confirmed the complete persistence and functional stability of the 
homografts. 


SUMMARY 

A case of successful grafting of homologous skin taken from the patient’s 
identical twin is reported. The homografts were used to complete the covering 
of an area of full thickness skin loss following a war burn. The behaviour of 
the homografts did not differ in any way from that of previously applied auto- 
grafts. 
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A METHOD FOR RESTORATION OF THE CILIA 
OF THE EYELIDS 


WILLARD W. SCHUESSLER, M.D. 

El Paso, Texas 

AND 

GEORGE A. FIRMER, M.D. 

Denier, Colorado 

The usual method for restoration of cilia was to take a free hair bearing graft 
horizontal to and including a portion of the lower part of the eyebrow. The 
disadvantage of this type of graft was that the hairs were not spaced as in the 
eyelashes nor is their direction similar. Many normal persons do not have the 
upward growth of cilia at the nasal end, all cilia maintaining a temporal direction 
throughout the entire length of the brow (fig. 1). In other cases the inner end 



Fig. 1 Illustrating Individual with only Temporal Direction of Growth 
of Cilia in Eyebrow 


of the brow may be involved in scarring from healed wounds or perhaps may have 
been used for previous lash transplants. 

We have used a free hair bearing graft taken vertical to the eyebrow and have 
been very pleased with the results. The hairs are spaced more similar and the 
direction the same as the normal eyelashes. If the defect is larger than the 
width of the eyebrow then two free hair bearing grafts can be taken. 

TECHNIQUE 

A free hair bearing graft is taken about three millim eters -wide by making two 
paralled incisions vertically through the eyebrow. This is wide enough to in- 
clude three or four rows of cilia and is deep enough to include a thin layer of sub- 
cutaneous fat. Frequently all the cilia in the graft fall out following the surgical 
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procedure and commonly the marginal rows do not regenerate. The more cen- 
tral row or rows, however, begin to grow out again after a month or so. The 
section is lifted from the eyebrow by small hooks and placed in the newbed which 
has been formed in the lid margin. Care should be taken to see that the graft 
is so placed that the hair on the graft is in the same direction as the normal eye- 
lashes. The graft is then sutured with fine silk sutures leaving every other suture 
long to be used later to tie the dressing down with pressure. This dressing is 
left in place for one week and then removed. 



Fig. 2 Original Condition of Lower Lid — Laceration with 
Cicatricial Ectropion 

Repaired by realigning lower lid margin, and filling in lower lid with full-thickness 
skin graft from behind ear. 








THE BLOOD CIRCULATION IN PEDICLE FLAPS 


Preliminary Studies on a Photo-Electric Test For Determining 

Its Efficiency 

BEVERLY DOUGLAS, M.D. and GLENN A. MILLIKAN, Ph.D . 1 
Nashville, Tenn. 

In a previous article (1) which bore the same main title one of us with Dr. R. R. 
Buchholz reported the use of a “temperature-return test” employing a sensitive 
thermocouple apparatus by which the viability of tube flaps could be determined 
before transfer of a pedicle. In both dogs and humans this test affords a means 
of saving time between stages. 

The present test, employing an apparatus developed during the war for measur- 
ing continuously the oxygen saturation of arterial blood in man (2), represents an 
improvement in that room temperature need not be controlled, readings may 
be made directly instead of being calculated from a formula and tests require 
approximately one-twelfth of the time consumed by the previous method. 

The adequacy of circulation in the flaps is estimated from the speed with which 
blood enters the flap following the release of a tourniquet. Blood content of the 
flap is measured photoelectrically by a simple modification of an oximeter ear 
unit. Since the present method measures only changes in the total amount of 
blood in the flap, it cannot distinguish unequivocally between the efficiency of 
arterial supply and of venous drainage but only in the balance between them. 
The rapid return of blood to a previously “milked” flap after releasing the tour- 
niquet tells us that the supply of blood to the flap is good, but tells us nothing 
about the adequacy with which blood is carried away. Decreased blood content 
following the release of a tourniquet indicates efficiency of venous drainage. 
In the present preliminary studies we have concentrated our attention on the 
arterial supply side of a picture, though incidental observations have suggested 
that the method may also be applied to study of the venous return as well. 

The oximeter ear unit consists of a U-shaped structure bearing a small incan- 
descent lamp on one leg, and a photocell assembly on the other, which contains 
two barrier-type photocells, each covered with color filter, one red and one green. 
In its usual form, the oximeter unit is designed to be slipped over the ear, being 
held in place by an adjustable knurled ring which surrounds the lamp. 

For the present experiments, such a unit has been modified in the following 
ways (see fig. 1) : (a) The photocell housing has been reduced to a little over 2 mm. 
in thickness, being little thicker than the barrier cell itself. This enables the 
photocell to slip under even a short flap with little stretching or distortion, and 
hence with a minimum effect on the circulation, (b) An adjustment has been 
added to the lamp support, so that it can be fitted to flaps of different thickness, 

■ From the Departments of Surgery and Physiology, Vanderbilt University, School of 
Medicine. 
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and to allow the lamp to be put in place after pressing blood out of the flap and 
applying a tourniquet to each end. 

Upon releasing the tourniquet- around one end of the previously “milked” 
flap, while the other is left on, blood enters the flap at a rate corresponding to the 
distribution and pattern of the patient’s communicating blood vessels. The 
resultant flushing greatly reduces the transmission of light through it, and this 
change can be followed continuous!}' by means of the lamp on one side of the 
flap and the photocell on the other side. Ideally, green light should be used for 
this measurement, because the photocell current then depends only upon total 
blood content of the flap and is independent of the color of the contained blood. 
The absorption of red light depends both on the amount of the pigment and on its 
concentration. However, under the conditions of the present experiments, it 



REGULAR OXIMETER MODIFIED UNIT FOR 

EAR UNIT PEDICLE FLAPS 

Fig 1. Cross section diagram of oximeter ear unit and modified unit for pedicle flaps 

was unnecessary thus to limit ourselves, as the overwhelmingly predominant 
optical effect on releasing the tourniquet was change in total blood content. 
Thus, in practice either the “red” or the “green” photocell could be used, and the 
red was usually employed because of its much larger output and greater conven- 
ience of measurement. It is possible by the use of two or more photocells to 
follow simultaneously and independently both the changes in total blood content 
in the flap, and changes in the color of this blood (which is related to the oxygen 
pressure in it) as is routinely done with the oximeter in its usual application on 
the ear. Thus both circulatory and metabolic activity in the flap can be studied 
at the same time. Preliminary experiments with flaps which have not been 
milked of their blood, but w hose circulation has been arrested by tourniquets, 
ha\e shown easily measureable changes caused by the reduction of the oxyhemo- 
globin, as the oxj gen stores in the tissue become exhausted. We hope to report 
on this aspect of the work at a later time, the present paper is limited to com- 
paratively sudden changes in circulation. 
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The method should not be limited to light-skinned individuals, since it is only 
changes in pigment concentration or hue which are observed. Proportional 
changes in light transmission due to circulation and metabolism will be just the 
same in a tissue with little or with much skin pigmentation. A quantity of 
fixed pigment in the skin would, however, reduce the base line, and require 
either more light or a higher sensitivity setting for the photoelectric device, but 
would not otherwise affect the results. With the present experimental arrange- 
ment, a considerable amount of pigment would cause no trouble. For very 
dark skins, it would probably be necessary to modify the galvanometer, the 
photocell, or the light source. We are well below the maximum possible 
limits in all but the third item. 

DESCRIPTION OF TYPICAL TEST 

APPARATUS. In addition to the oximeter one usually needs only two ordinary 
inch and a half screw-clamps with rubber covered jaws or two specially designed 
miniature pneumatic tourniquets resembling ordinary sphygmomanometer cuffs 
described in a previous article (1). The latter are preferable because they pro- 
duce a negligible degree of trauma even when applied at frequent intervals. The 
blood circulation is cut off by tightening the tourniquet around the flap at one 
end; the flap is then pressed free of blood by digital pressure or bythe pneumatic 
girdle described below. Without allowing a return of circulation the other 
tourniquet is now tightened. The oximeter unit is adjusted on the flap, and the 
lamp brightness adjusted to give a convenient galvanometer reading. As soon 
as the photocurrent has become stabilized at a constant level for from 20 seconds 
to two minutes, the pressure of the tourniquet at one end is quickly removed and 
readings are taken at further five second intervals for a period of two to three 
minutes. The entrance of blood into the tissue is now indicated by the change in 
galvanometer reading. When after a minute or two the current reaches a rela- 
tively stable low value, indicating a maximum collection of blood in the flap, 
the other tourniquet is removed. Usually, there is a moderate rise in the photo- 
current when this second tourniquet is released due to the outward drainage of 
blood in the flap from this end. The test is then repeated, but the tourniquets 
are released in the reverse order. In this way the efficiency of the circulation 
through each pedicle may be tested without damage to the flap even though the 
latter has recently been formed surgically, and stitches are still present in it. 
The method has been shown to be adequate in testing flaps as wide as 21 inches, 
in other words, in testing a tube or rope approximately one inch in diameter. 

OXIMETER TEST READINGS ON PEDICLE FLIPS 

The tests already performed have given such clear cut results that we feel they 
are of definite predictive value. 

Figure 2 shows the effect of releasing first the nasal tourniquet on a pedicle 
flap and then the lateral or temporal tourniquet, both tourniquets having been 
applied after ‘‘milking” the blood from the flap. This test performed on 
the patient shown in figure 3 indicated a good circulation in the flap. 




Fig. 3. Complete oximeter test applied. Left to right: galvanometer, control unit, 
wire leads, tourniquet, and lighted oximeter unit Left inset below close up of oximeter 
unit. Top inset, enlarged view of flap Right inset below: enlarged view with oximeter 
light on during test. 


Following this evidence, the medial end of the flap m as successfully shifted in 
position to form a new eyelid. The rise in the curve occurring upon release of the 
lateral tourniquet is interpreted to mean that blood is draining from the lateral 
end and freely circulating through the flap after both tourniquets are off. 
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Fig. 4 Fig. 5 

Fig. 4. Oximeter test showing excellent circulatory response in pedicle flap of patient 
G. A. Tourniquet A — off wrist end 14 days post operative. B — tourniquet off original end 
on right shoulder. 

Fig. 5. Oximeter test readings Patient D. P. A — Tourniquet off lateral end (6 day) 
B — tourniquet off medial end (original). 



Fig. 6. Patient D. P- with oximeter applied on flap from medial to lateral side of shoul- 
der. 

Figure 4 is the record obtained on a shoulder-wrist flap of a young adult. The 
figure shows the circulation through the end of the flap opposite to the one it was 
proposed to shift. The quick and abundant return of blood to the flap when the 
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Fig. 7. Oximeter test of circulation through pedicle flap. Patient J. P., boy, age 13. 
Flap formed on abdomen then one end shifted to nrist. A — tourniquet off wrist end (formed 
7 days). B — tourniquet off abdominal end (original). Circulation adequate through end 



.?¥?• S- Oximeter test of circulation. Patient J. P., age 13. Pedicle flap both ends of 
tuch had been shifted from original positions. A — tourniquet off knee (13 day end), 
“'tourniquet wrist end (24 days). 
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tourniquet was released from the wrist end of the flap showed that it was ready 
to shift to the opposite shoulder. It is to be noted that although the tube flap 
was very large ff inch in diameter, 2j inches in width before tubing) the oxi- 
meter unit could easily be adjusted upon it. A four inch flap could just as easily 
be tested, since any tube flap may easily be flattened sufficiently to be inserted 
between the light and the sensitive cell without causing enough pressure to 
interfere with the free circulation of blood. 

Figure 5 shows a lesser though adequate response in a girl nineteen years of 
age in which a flap had been raised in the scapular region extending from the skin 



Fro. 9. Oximeter unit in place on forearm— knee pedicle flap on 13 year old boy. For 
test results see figure 8. Inset: Oximeter on lateral to medial knee Haps. 

near the mid line obliquely downward for a distance of six inches. The test was 
made only six days after the first operation. Ihe flap end was shifted success- 
fully three days later. See figuie G taken during test. 

Figure 7 reveals the state of the circulation passing through each end of a 
pedicle rope flap extending from the abdomen to the u rist. 

Figure 8 shows the same when the abdominal end of the flap had been trans- 
ferred to its permanent recipient site on the right knee. Photographs in figure 9. 

EXPERIMENTAL FLAPS 

In order to study the development of circulation in moic detail we used a dog. 

Under nembutal anaesthesia with aseptic technique two parallel incisions were 
made H inches apart from the chest legion If inches inferior to the right axilla 
vertically downward for a distance of G inches to a point on the abdomen about 
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the same distance above the fold under the right thigh. Skin and subcutaneous 
tissue were undermined and a pedicle flap was formed. The skin was then closed 
under the flap (see fig. 10). 



Fig. 10. Application of tourniquets and oximeter unit to pedicle flap on abdomen of dog. 
Note sutures not yet removed from upper end of flap. 



Fig. 11 Fig. 12 

, Fw. 11. Oximeter tests on pedicle flap on dog 126, shifted to new positions as shown in 
hotted lines in inset. A — tourniquet off 1 end. B — off other in all cases Second line from 
lop shows top record repeated as a test of accuracy of results. Note progressive increase 
oi circulatory efficiency with increasing age of flaps. 

v?* , ^ es ^ s on . fi n ger and toe. Subject B D After blood of digit is emptied from 
vessels by even digital compression a rubber band tourniquet was applied around digit 
t web level. Sharp deflection downward on release of tourniquet, indicates excellent 
return of circulation. 

Fhe progressive development of a more adequate circulation through this flap 
at various ageing intervals is shown in Fig. 11. Later the lower end of the flap 
" as shifted and still later the upper. After each shift as the vessels in the flap 
became dilated in a more nearly straight lin e with respect to the length of the 
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flap and the circulation therefore became more adequate, the oximeter re- 
sponse became more regular and quantitatively greater. 

Finally, when both pedicles of the flap had been shifted from their original 
positions so that the entire flap was forced to depend upon new vascular connec- 
tions, the circulatory efficiency was retested and, as would have been expected, the 
response was very weak through the end which had been connected only 24 
hours before but quite strong through the other end. The test was repeated in 
order to check its accuracy and the same results were obtained. These are the 
two upper records of figure 11. 


CIRCULATION TESTS ON NORMAL FINGERS AND TOES 

Figure 12 shows similar records obtained on fingers and toes, which may be 
compared to blind-ended pedicle flaps. The records were obtained by pressing 



Fig. 13. Pneumatic — girdle compression tourniquet for emptying blood from tube or 
rope flaps. Left upper: Cross section. Left lower: Longitudinal section showing rubber 
compression chambers (inflated) with oiled silk covering Eight. Semi-diagramatic draw- 
ing showing “snaps” for fastening girdle around flap. 

the blood out of the fingers and toes of Dr. Douglas, and applying a small rubber 
Penrose drain tourniquet tightly about the bases of the digits, the light being 
adjusted to illuminate the finger through the nail bed and register on the photo- 
cell beneath. Results follow closely those obtained with pedicle flaps. 

NEW APPARATUS 

Further improvements are now being made in the form and mounting of the 
tourniquets used, and in the manner of supporting and adjusting the photocell 
unit. These should enable the method to be adapted more conveniently and 
more reliably to a wide assortment of flap sizes and shapes, although not essential 
to the performance of an adequate test. Figure 13 shows a new pneumatic sleeve 
tourniquet which has proved valuable in expressing the blood from the flap, by 
applying instant and even pressure. 

SUMMARY 

An oximeter test for circulatory adequacy in tissues such as pedicle flaps and 
extremities has been developed. Studies of several flaps on humans, in various 
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locations and on a dog are presented in detail. The circulation of human fingers 
and toes has also been tested. Some of the flaps successfully tested have been 
quite large — over 2j inches in width before tubing. 

CONCLUSION'S 

1. The oximeter test offers a very rapid method of testing the circulatory 
efficiency of pedicle flaps. 

2. Predictions of successful transfer based on the test have been justified in 
all eight cases in which it has been applied, indicating a high degree of reliability. 

3. It is an improvement on the “Temperature Return Test” developed by 
Douglas and Buchholz, since it is more rapidly accomplished, and appears to be 
equally reliable. 

4. Rapid increases in the blood content of pedicle flaps following the release 
of tourniquets have been recorded with the oximeter. 

5. Since it appears that flaps may safely be transferred as soon as the oximeter 
test gives evidence of adequate circulation, considerable saving of time between 
operations may be effected by the use of the test. 

6. Preliminary experiments indicate that the photoelectric method can also 
be applied to the study of metabolic processes as well as circulatory changes in 
pedicle flaps and in small extremities. 

7. Tests on the circulation of normal fingers and toes indicate a wider surgical 
and medical use for the technique. 
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USEFUL PROCEDURES IN PLASTIC SURGERY* 

GEORGE WARREN PIERCE, M.D., E. H, KLABUXDE MD 
anu V. L. BERGERON, M.D. 

San Fiancisco, Calif. 

All of us who do plastic surgery have worked out, over the years, numerous 
use ul procedures and details of technique. Success in our work is due not to one 
or two iaige factors but to an infinite number of small details, to great patience 
and to constant care. As we visit our confreres we see their special maneuvers, 

iscuss these and often adopt them. Following are some useful procedures which 
we use: 

Foi pieoperative skin preparation careful cleansing with a bland soap and ster- 
i e cotton, as advocated by Koch and Mason, has given gratifying results, defi- 
nitely deci easing the incidence of infection over methods using chemicals which 
apparently lower resistance of the normal cells to infection. 

1 here is one gross defect in the technique of the modern American operating 
loom which is so glaring that one wonders how it can persist in the otherwise 
neai peifect surgical set-up. All of you have seen the following picture not 
once, but many times, in many surgeries. In the longer operations, those ac- 
companied by some loss of blood, for example a breast operation, the blood will 
nin down onto the drapes which cover the sides of the table. Instruments and 
sponges aie diopped or laid on this shelf. Long before, sterility has been lost 
thiough capillarity by contamination from the unsterile table pad beneath the 
drapes. 1 he instruments parked there, and the sponges, find their way into the 
wound, and the instruments are laid often in the same place. Perhaps a half hour 
later, with the area so bloodied that it irks even the surgeon, he will call for a 
towel, this is opened by the nurseand thesurgeon picks up the instruments and 
sponges, spreads one thickness of towel over the bloodied area and replaces the 
instruments and sponges. In one or two minutes the fresh towel is soaked 
through and the previous condition recurs. If infection occurs in the wound 
postopeiatively and is icpoited to tiie head operating room nurse, there is great 
scun ying about, cultuie of sutures, gloves, packs, dressings, and this and that, 
while the most probable source of infection is blithely disregarded. When this 
danger is called to the attention of the head nurses, and the surgeons, it is often 
dismissed with the shrug of a shoulder. The cure is simple. Every sterile 
drape we use in the region of an operative field is backed by sterile patapar paper. 
That is an impervious heavy paper easily autoclaved and usable many times. 
Perhaps some of the new sheet plastics w'ould be even better. 

This patapar paper is used to back the drapes for our instrument tables where 
the tray cannot be taken out and sterilized. So often solutions or water are 
spilled on the back tables and would otherwise cause instant contamination. 

* Read before the annual meeting of Plastic and Reconstructive Surgery at Kansas 
City, Missouri, November 15, 1915. 
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To prevent novocaine solutions being spiiled, ire use a tray holding tiro medi- 
cine glasses. The tray is formed of tiro parallel sheets of metal separated by 
four shouldered rods which fit through appropriately drilled holes at the comers. 
On each threaded end of the rods is placed a round nut. The upper plate has 
two holes cut a little larger than the medicine glasses. Metal caps can be had 
for these medicine glasses and these we use, keeping the novocaine solutions free 
from contamination, from the room dust, or from anything which might be 
dropped into them while being passed over the instrument table. Any solution 
which is to be injected should and must be guarded carefully. Xovoeaine solu- 
tions must be poured in our presence, checked before and after pouring, and the 
scrub nurse is not even allowed to hold the glass, so she does not assume any 
responsibility. I learned the hard way many years ago. A nurse gave me 
alcohol instead of novocaine and the mistake cost the hospital 540,000, and the 
nurse her career. 

To handle tissue, especially flaps and skin edges, we use hooks of various sizes, 
some specially made, down to the finest eye hooks, believing them a great asset 
to atraumatic surgery. We never pick up skin edges with thumb forceps. 

I want to mention one special suture that we believe excellent, and to explain 
the reason for its use. That is the drawn nylon suture, size 5-0 or 4-0, which 
comes in a tube and with the cutting edge needle- swedged on. Contrary to the 
original claims of the manufacturer it is not moisture proof, but its value is 
greatly enhanced by soaking in water for fifteen or twenty minutes before using, 
thus decreasing its brittleness. If then picked up by both ends and stretched, 
its special value can be demonstrated as it possesses a splendid elasticity. The 
only other elastic suture we possess is horsehair and that is weak, brittle and 
larger at one end than at the other. Edema follows every operation and this 
faculty of elasticity enables the suture to accommodate itself to the edema. The 
water soaking prevents the suture breaking at the knot. 

A handy maneuver for subcuticular sutures has proven useful in their removal. 
Originally subcuticular sutures were tied at each end and one end had to be 
untied for removal. For many years I have used a slip knot at the first end of 
the suture through which is passed a piece of heavy silkworm-gut, one-quarter 
of an inch long. The knot is pulled taut over the silkworm bar, the subcuticular 
stitch completed and the other end tied. For removal the tied knot is cut and 
the suture pulled out easily by grasping the silkworm-gut bar. 

All patients dread insertion of hypodermic needles, especially the initial in- 
jection in local anaesthesia. We have been helped greatly in this difficulty by 
the use of 30 gauge stainless steel needles. Pain is much less complained of. 

ith their use we commonly operate on children seven to ten years of age, under 
local anaesthesia. It is necessary, of course, for the surgeon to sell himself to 
the child — without the well-meaning help of the mother. We promise the child 
to stop if there is any pain, and we keep the promise. 

To tie bleeders on a bed prepared to receive a free skin graft, we use Luken’s 
0 or 00, a raw silk. It does not work through the graft. To sterilize any silk 
thread, we would call your attention to the fact that silk shrinks when boiled, 
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and if wound tightly many of the fibres will be broken, greatly weakening the 
thread. We wind them on soft rubber tubes, and wind them over a hemostat 
which is withdrawn after the winding is completed. 




Our early attempts to set back outstanding ears were not satisfactory. We 
followed the usual method of removing an ellipse of skin and cartilage from behind 
the ear. This results in a sharp ridge at the front of the ear opposite the carti- 
lage "removal, an abnormal contour. A study of outstanding ears will reveal 
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that they do not assume this position because of too much cartilage, but because 
the pinna lacks the normal antihelix fold just anterior to the helix. 

Our first efforts to reproduce this fold were failures, a thinning of the cartilage 
from behind, but the thinning produced only another ridge. Then came cross 
hatching, better but still not satisfactory. Finally the use of eight or ten parallel 
incisions almost through the cartilage in the line of the desired fold gave quite 
an accurate representation of the normal fold. Figure 1. 

4-0 plain catgut sutures were used to tack the ear back and hold the fold. 
Excess skin was removed and the skin sutured with running Dermalon 5-0. 
Vaseline gauze was packed into the concha and a light pressure applied with 
bias bandage over a cotton pad. 

Another maneuver which has proven useful is the correction of an habitual 
frown by surgery. Deep frown lines are often due to eyestrain. Many people 
try to emphasize their statements by violent frowning — a bad habit. A school 
teacher came to us recently for help. She had very deep frown lines and said that 
the children feared her because of them. 

To correct this deformity the cause should be studied. Frowning is ac- 
complished by the action of the corrugator supercilii muscles, one on each side 
arising from a narrow tendinous origin on each side of the cephalic ends of the 
nasal bones, and then spreading lateralward in fan shape between the two layers 
of the orbicularis palpebrarum and underneath the frontalis to be inserted into 
the under surface of the skin of the forehead. 

Our procedure is to incise through the medial end of each eyebrow, expose the 
corrugator supercilii and excise a good portion of the body of the muscle. 
(Figure 2) . Simple incision through the muscle is not enough as the healed 
ends will join together with scar and will again function. The muscle is supplied 
by the seventh cranial nerve which comes in from the lateral side. The corruga- 
tois should be identified carefully, and the supraorbital vessels and nerve re- 
tracted before the muscle fibres are cut. After excising the muscle, the skin of 
the forehead in the glabellar region should be completely undermined, and after 
suture of the incisions, gentle pressure should be applied with the dressing. 


A PLASTIC OPERATIVE PROCEDURE FOR THE REPAIR OF LARGE 
CIRCULAR OR ELLIPTICAL BODY SURFACE DEFECTS 

BOYAN HADJISTAMOFF, M.D. 

Sofia, Bulgaria ' 

Large circular or elliptical body surface defects are chiefly formed after the 
removal of malignant tumors, excision of old atonic wound surfaces, and func- 
tion-hindering scars. In cases of malignant tumors originating from the skin 
and the soft parts (usually sarcomas and carcinomas) there always exists the 
justified tendency to operate far into the sound tissue, since only in this way can 
a recurrence be avoided and a permanent cure be obtained. Naturally, there 
result only too often as a consequence of such tumor operations large losses of 
substance embracing the deep fasciae and muscular layers, which mean for the 
patients a long subsequent treatment and further plastic operations. The same 
is true in the removal of function-hindering scarred and ulcerated portions of 
the skin and of the soft parts, respectively. In the interest of the subsequent 
plastic closure of the operation- wound, one is compelled here, too, to reach as 
closely as possible the tissue border which is sound and rich with blood vessels, 
so that extensive body surface defects appear likewise after such operative inter- 
ventions. It should further be mentioned that after certain injuries on the sur- 
face of the body there occurs here and there an extensive circular loss of sub- 
stance which may require a normal skin covering. 

In cases of fresh extensive circular or elliptical operative wounds, usually at 
the completion of the operation, the procedure is to undertake at once a cor- 
responding reduction of the defect by mobilization of the wound edges,- leaving 
the remaining part of the wound to a secondary plastic closure. In cases of 
older body surface defects we proceed differently from case to case. In the ma- 
jority of instances — where the defective part of the body is not exposed to any 
considerable injurious influences, has no special functional requirements to 
meet, and, most important, affords good wound conditions — we have recourse 
to the easily-performed epidermis transplant (as done by Thiersch and Reverdin). 
In other cases, however, owing to the scarred, poorly vascularized bottom of 
the wound, or to special functional requirements, or to the danger of a new 
cicatrization and contracture, we are forced to effect the closure with normal 
skin, although this treatment means complicated distant skin grafting, lengthy 
treatment, and much discomfort and pain to the patient. 

Whether we have to deal with a fresh loss of substance, such as after the re- 
moval of a tumor, or with trauma, or with an old scarred tissue defect, there 
arises in any case the temptation to have the plastic closure of the wound done 
at one sitting, through skin flap shifting from the closest vicinity, as this opera- 
tive procedure is more natural, quicker, and Jess painful. 

'From the Surgical Clinic, Sofia University, Sofia, Bulgaria. Director: Prof. Dr. 
Vladimir TomofT. 
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Below is described an operative procedure which makes it possible to close 
quite large circular or elliptical body surface defects by utilizing the neighboring 
skin cover. The main idea here is to obtain as much covering material as pos- 
sible by means of a fair distribution of the repair task on all the skin surrounding 
the wound. 

Taking into consideration the local vessel supply, there are made immediately 
at the circular or at the long side of the elliptical defect, respectively, two skin 
flaps, a quadrangular (EABCD = a) and a triangular (TAB = b), figure 1. 
For this purpose two skin incisions are required, an oblique one (AB) and another 
one (BC) which runs more or less parallel to the defect’s edge and which can more- 
over be continued far enough in the direction towards D. Both skin incisions 
have their common starting point (B) at the tangent (FTB). The oblique in- 
cision (AB) amounts, with the circular-shaped defect, to about its radius length , 
with the elliptical-shaped defect it is correspondingly longer. Thus the skin 
flaps are, with the circular defect, somewhat wider and shorter; with the ellip- 
tical one, correspondingly narrower and longer. It is important that the length- 
ening incision (CD) should be so drawn as to assure width of the pedicle of the 
flap (a), (figure 1, the spot marked with crosses). It should be mentioned that 
the width of the flap (a) amounts to about one-half to two-thirds of the width 
of the defect. The quadrangular skin flap is then raised, while at the same time 
the flap is mobilized of its pedicle (figure 1, the spot marked with crosses) and 
pulled over the defect (figure 2, a). Then the triangular skin flap is sufficiently 
mobilized (figure 2, the spot marked with circles) and shifted downward to the 
left in such a way that it may fill the lower uncovered area of the defect and also 
as much as possible of the operation wound newiy formed through the shifting of 
the flap (a), (figure 3). After this step there still remain three uncovered areas 
which are closed without any difficulty through mobilization of the adjacent skin 
edges. The suture lines (figure 4) formed after the operation show in a clear 
manner (note, for instance, the tangent FTB left aside) the equal participation 
of the whole defects surroundings in the closure of the circular body surface de- 
fect. 

The operative procedure described enables the repair of quite large circular 
or elliptical defects. Up to the present it has been successfully applied to three 
different regions of the body. 

In the first instance it was a large ulcerated carcinoma that occupied the whole 
front upper region of the shoulder. After a radical operation, in the course of 
which it also became necessary to remove the fascia and the superficial layer of 
the deltoid muscle, there appeared a circular loss of substance 9 x 10 centimeters 
large. The latter was closed at the same sitting in the above-described maimer. 
In a few days the patient was perfectly healthy, with a sound shoulder joint. 
Figures 5 to 8 show the patient in question before and after the operation, as 
well as a short time later when leaving the Clinic. 

The second patient came to us with a sarcoma which originated from the soft 
parts and occupied a considerable part of the right upper back region. After 
the surgical removal there resulted a large elliptical-shaped wound of about 11 
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centimeters, which was at once closed in the described manner. Figures 9 to 
11 show the patient before the operation, immediately after it, and 14 days 
later. 



Fig- 1 Fig. 2 

Fig. 1. Square-covered circle, circular-shaped defect; AB, oblique skin incision; BC, 
skin incision running about parallel to the wound edge; CD, continued incision; EABCD 
= a, quadrangular skin flap; TAB = b, triangular skin flap; FTB, tangent; spot marked 
with crosses, pedicle of flap (a) which is to be mobilized; S, spinal column. 

Fig. 2. Flap (a) is pulled over the defect. Spot marked with circles, pedicle of tri- 
angular skin flap which is to be mobilized. 



Fig. 3 


Fio. 4 


Fig. 3. Flap (a) is pulled over the defect. Skin flap (b) is drawn downward to the left 
by means of which the operation wound newly formed through the shifting of flap (a) is 
covered. The three uncovered areas arc closed by means of a corresponding mobilization 

° f Fig fllVluf suture lines formed after the operation. FTB, former position of the tan- 
gent. 


The third patient had a large exulcerated scarring of the right ischial and 
trochanter region, caused three years previously by a bomb inj ury. At the same 
time the trochanter major had also been carried away, together with the soft 
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Fig 7 Fig S 

Figs 5 to 8 Case 1 before and after the operation, as well as a short time later when 
leaving the Clinic 

parts, so that the ulcers were situated directly on the bone In the meantime 
there had been made, m the Clinic, several medical and surgical attempts to 
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heal the ulcers. After excision, of the scar-ulcerated soft part portion reaching 
the bone, there appeared a 12 x 13 centimeter large oval operation wound which 
was closed at the same sitting. Figures 12 to 14 show the operation wound, its 
filling by means of two skin flaps taken from the abdominal inguinal region, and 
the complete cure. 



Fig. 9 Fig. 10 Fin- H 

Figs. 9 to 11. Case 2 before the operation, immediately after it, and 14 days later. 



Fig. 12 Fin. 13 

Figs. 12 to 14. Defect formed after excision of the 
plastic closure, and the cured state. 



Fig. 14 

scar-ulcerated soft part portion, its 


SUMMARY 

An operative procedure for the repair of large circular or elliptical body surface 
defects is described which enables the obtainment of as much covering material 
ible through a fair distribution of the repair task on all the skin surround- 
• the wound Of the two skin flaps raised on the defect side the quadrangular 
“ S m nulled over the defect, whereas the triangular one (b) is drawn down to 
?he left in such a manner as to close the lower uncovered defect region and as 
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much as possible of the operation wound newly formed by the shifting of the 
quadrangular flap (a). The three areas still left uncovered are closed without 
difficulty through the mobilization of the corresponding skin edges. 
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Dr. Padgett’s death on December 2, 1946 occurred before he had completed the 
reports of the clinics which he and his staff presented. These reports have been 
very kindly prepared by Kathryn Lyle Stephenson, M.D. and David \Y. Robinson, 
M.D., Assistants to Earl C. Padgett, M.D. 


SKIN GRAFTING OF THE BURNED PATIENT 

During the past three years we have had occasion to see a great number of 
patients with serious burns and we believe that our results have improved due to 
three factors primarily: 

(1) Proper early care when the patient fell into our hands promptly following 
the burn. 

(2) Proper intermediate care previous to skin grafting, especially having regard 
for the importance of the systemic state of the patient. 

(3) Early skin grafting in amounts sufficient to cover the denuded area in one 
operation if possible. 

IVe will summarize briefly the early care of the patient mainly to emphasize 
that proper early care of the patient in shock lessens the problems of the phase of 
toxemia and to stress that we initiate at the outset a plan of procedure which will 
result in early skin coverage. 
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Our routine has no particularly distinctive features except, perhaps, the recog- 
nition of the importance of the time element in the care of the burned patient. 
As soon as the patient has been adequately examined and a concept of the individ- 
ual’s general condition and severity of injury obtained, we have instituted treat- 
ment for the prevention or correction of shock. Blood is withdrawn for haemo- 
globin, white count, typing and crossmatch, and plasma proteins, the needle left 
in the vein to receive the infusion of plasma which is to be continued with whole 
blood. Small amounts of morphine and barbituate are given and intranasal 
gastric tubes established for the purpose of administering fluids. 

Under relatively aseptic conditions the burned areas are gently cleansed with 
white soap and water and ointment pressure dressings are applied. No matter 
how extensive the bum this procedure has never been permitted to take more 
than an hour and sufficient personnel employed so that the patient has not been 
kept in the operating or emergency room for 3 longer period. Local care aims at 
converting the contaminated wound into a clean wound with the preservation of 
as much epidermal covering as remains and the application of bandages that con- 
trol oozing. All of these efforts on our part are for the purpose of limiting the 
development of infection, large plasma loss, anemia, and nutritional failure. 

During the preoperative period the problem is fundamentally the maintenance 
of good nutrition in the presence of excessive nitrogen demands with'perhaps the 
further problem of renal and hepatic dysfunction. As soon as the patient is 
brought to the surgical floor the program has been outlined. Orally or through 
the indwelling tubes fluids have been forced so that the adult patient has a fluid 
output of at least 1500 cc. daily. The diet has been calculated on the basis of 4 
grams of protein per kilogram of body weight per 24 hours and it has been closely 
checked and supplemented with amino acid concentrates as needed. The main- 
tenance of the tissue proteins of the body we think has decreased the transfusion 
requirements. The haemoglobin has been closely checked and transfusions of 
whole blood given daily if needed. Penicillin, 10,000 units every three hours, 
has been routine. Total and fractionated proteins have been checked with the 
knowledge that they are the first indicator of tissue protein depletion. Weight 
of the patient has been noted. 

On about the tenth to fourteenth day we have changed the dressings to wet 
dressings using boric acid, saline, penicillin solution, or 2% acetic acid as indi- 
cated by the wound culture. Immediately preoperatively, we have changed the 
dressings twice daily. In old bums it has been necessary to do extensive debride- 
ment along with the wet dressing. The excessive boggy' granulation tissue has 
been controlled by the application of tight dressings. Frequently, contractures 
are present which necessitate relief. We have preferred to use splints and 
gradual traction by the use of Stienmen pins, weights, etc., preoperatively to 
forcible stretching at the time of surgery. These patients suffering from bums 
of long standing are considerably more difficult problems systemically and often 
require as long a period of preparation for surgery as the bum which has been 
under our care from the onset. 

Our primary criteria as to when the area is “ready to go” has been the presence 
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of proliferating filmy white margins of epithelium and a cherry red granulation 
bed. We have usually had our patients ready for surgery within three weeks 
after reception of the bum. To extend the preoperative period is to permit 
further weight loss, tissue protein loss, blood loss and depletion of the patient 
with an increase in complications due to malnutrition, secondary anemia, and 
secondary infection. 

At the time of surgery the operative group is split into two teams. One team 
removes the skin and promptly transfers it to the other team who sutures it in 
place. The patient is usually kept under anaesthetic for an hour, at the most 
an hour and a half. Pressure dressings are applied to the granulating areas 
and zeroform dressings to contractural areas that have been grafted. Zeroform 
dressings which are not changed for ten days are applied to the donor area. 

Postoperatively the patient is regarded with extreme care the first four days 
and daily transfusions may again be necessary to compensate for the blood and 
plasma loss occasioned by further skin loss at surgery. Patients may be ready 
for discharge on the third post-operative week unless secondary infection prevents 
complete epithelization. We have thought that complete coverage of the granu- 
lating surface in one operative procedure is fundamental. 

The following cases were presented to illustrate our handling of some of these 
problems: 

W. P. A sixteen year old boy who had suffered from burns of the legs V/> years prior 
to our care and has had a previous skin grafting operation which had resulted in large un- 
healed areas because of improper taking of the graft with the dermatome. He had been 
subjected to a second skin grafting operation but the skin had not taken due to secondary 
infection and his poor nutritional state. He had been given thyroid, insulin, pituitary 
extracts and ultraviolet treatments. He became our problem with a total protein of 4-8 
mgm. per cent, orthostatic calculi and gross malnutrition. We instituted our regime of 
high protein feedings which we checked, gave him whole blood transfusions, and testoster- 
one proprionate and careful dressing care. He was discharged four months later after a 
total period of hospitalization of 22 months. 

D. L. A three year old white male was burned on the right side of his body from his 
thigh to his neck, three months prior to admission into the hospital. At the time of admis- 
sion he weighed 26 pounds, had a large decubitus on hjs occiput and was suffering from 
ascariasis. He was skin grafted with fouf- drums of skin taken from his left hip, left thigh, 
left thorax and right thigh. He was discharged one year later with complete healing and 
weighing forty pounds. (Figure 1A & B.) 

E. S. White male age 6, was burned 7 weeks prior to admission and had suffered consid- 
erable weight loss and anorexia. He had involvement of all of one leg and the back of the 
thigh and part of the other leg. Forced feeding was the main problem. He was cleaned 
up in one week, had seven incomplete drums of skin taken from his abdomen, chest, back, 
and thigh. He had a complete take and was discharged 3 weeks later. 

L. L. Colored girl, age 6, was admitted to the emergency room with a 24 per cent body 
burn and was treated for shock and then our routine pressure dressings applied. Within 
21 hours she had 2, 500 cc. of plasma. She necessitated only 1000 cc. of blood during her 
hospital course. She was grafted on the 36th day with four complete drums of skin and she 
was discharged on the 50th day w ith complete healing but there is some axillary contracture 
to be relieved. Constant self-contamination made it difficult to obtain a satisfactorily 
clean granulating area. She consumed an average of 92 of the 125 grams of daily dietary 
protein provided. 




B 

Fig. 1A& B. D. L. Age3J^>. Six Weeks Followisg Bubs 
D. L. Age i. Oxe Ye kb Later 
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Fig. 3A & B. C. M. Six Months Following Burn of Legs. Legs^Trree Weeks 
Later Following Graft of Ten Incomplete Drums of Skin 

discharged 150 days following admission and received a total of 12,000 cc. of whole blood 
while here 

M. C Patient seen in 1933 at which time he suffered contractions of the neck, axilla, 
and thigh with loss of ear due to burns received in 1931 He had full thickness graft to his 
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W. C. An ex-army pilot burned both legs completely with gasoline. He was admitted to 
St. Luke’s hospital for initial care on 2/20/46 and was taken to surgery 3/10/46 at which 
time 11 drums of skin were taken from his chest, abdomen, and thighs and applied to his 
legs. He was at all times in a good nutritional state due to his forced aminoid feedings and 
he was discharged 4/28/46. He only required 1500 cc. of whole blood and 1000 cc. of plasma 
during his hospital stay. (Figure 2) 

A. S. W. M. age 26 adm. 11/19/45 because of burns of legs and axilla unhealed 8 months 

following reception of injury. He had five drums of skin applied six days after admission 
and was discharged 25 days later. He is at present having an ear constructed. 

W. B. Age 21 was burned on his left arm, thorax, leg and thigh three weeks prior to ad- 
mission. On entrance to our hospital he was dehydrated, febrile, and had a haemoglobin 
of 68 per cent and a white count of 17,350. His total protein was 5.94, alb. 2.53. He was 
placed on a 3,000 cal., 300 grams of protein daily diet. He received 5 transfusions of 500 
cc. of whole blood. He had 8 drums of skin used for coverage with a good take but because 
of infection of the donor area with haemolytic staphylococcic aureus his discharge from the 
hospital was delayed and he had a total hospitalization of 65 days. 



Fig. 2. W. C. Appearance of Legs Three Weeks Following Skin Graft 
using Eleven Drums of Skin 


C. M. A 16 year old boy who six months previously had suffered burns of both legs 
while putting gas in a tractor. Two days prior to admission he developed nausea, hema- 
turia, hematomas and became jaundiced and dehydrated. On admission he weighed forty 
pounds less than his usual weight, had an interic index of 50, Hb. of 68 per cent, W. B. C. 
of 19,000 and his total protein was 4.82 and Alb. 2 5. His wound culture showed Haemolytic 
staphylococci aureus and Haemolytic streptococci. One week following his admission he 
was taken to surgery and ten partial drums of skin were taken. He received 3,000 cc. 
of blood and was discharged one month later with complete healing. (Figure 3A & B) 
j Q 17 year old girl was not able to be present but we showed her pictures because 
she is the one patient who necessitated more than one operative procedure. She suffered a 
48 per cent third degree burn involving her trunk, neck and arms. She was admitted three 
weeks following her burn suffering a 20 pound weight loss. Her total protein was 5.8 and 
her haemoglobin 64 per cent. On the 34th day following admission she was taken to surgery 
and 6 drums of skin were taken from her legs, thighs, and abdomen below' the umbilicus. 
Four weeks later she was again taken to surgery and another 6 drums of skin taken from her 
thighs popliteal spaces and the same abdominal donor area. Following her second skin 
grafting she suffered massive collapse of her right lung. All of the skin took and she was 
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Preopera tively care is taken that the child has a haemoglobin of 75 per cent or 
better and twelve hours preoperatively the child is placed on penicillin which we 
fee 1 has improved our percentage of primary closures. Post operatively the 
children are cup fed on fluids for three weeks, nothing is permitted to enter the 
child’s mouth, the haemoglobin is maintained and penicillin is continued for five 
days. The sutures are not removed unless they soil remain at the end of a three 
month period. 

Four oases of partial palatal defect were shown and fifteen patients with complete hare- 
lip and palatal defect were demonstrated. 

Palates and lips repaired unsuccessfully primarily tax the surgeon far more 
than the initial repair. To increase the length of the palate and give a satisfac- 



Fig. 4. L. R. Single Harelip Preoperatively 
L. R. Harelip Following Repair 


ton- functional as well as anatomical result, a flap elevated from the pharynx, 
based upward and attached to the freshened inadequate soft palate, has been the 
procedure of choice. ■* The flap is left attached unless the patieut complains of 
difficulty in breathing or the accumulation of nasal discharge. In such instances 
the flap is transected anytime after six months following elevation. This proce- 
dure cannot be successfully used on a child under three years of age. 

Three cases using the posterior pillars for additional length were demonstrated. 

Five cases with pharyngeal flap were present. A. B. was the youngest present having 
had a left sided harelip repair at the age of 6 w eehs, a palatal repair at the age of 13 months 
and a phar\ ngeal flap at 3* j years of age. 

* Arch Surg , 1930 (March) 20- 453-472 
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neck, and a Thiersch graft to his axilla. He later had a Thiersch graft to his thigh and again 
to further relieve contracture of the axilla. To his lip and chin he again had a full thickness 
graft and a Z-plasty to his axilla. More recently, he has been having an ear constructed. 

II. T. Was burned with acid and suffered from contracture of the neck and left axilla. 
He had a draining fistula from his frontal sinus and loss of vision and scarring of the left 
eye. By a Z-plasty to his neck, swinging a flap from his forehead to cover a draining sinus, 
a skin graft to his face, an enucleation of his eye and stent grafts to the lids he has become 
fairly presentable and at the present time is having an ear constructed. 

E. Griffin was seen in 1936 suffering from contracture of the neck, axilla and forearm. 
Her face was bound to her chest. By the use of split thickness and full thickness skin 
grafts she has, in four operative procedures, achieved complete extension of her arm, and 
considerable freedom of function in the region of her mouth, chin, and neck. 


HARELIP AND CLEFT PALATE REPAIR 

Doctor Padgett presented about thirty five cases of harelip and cleft palate 
defects that had been repaired. These cases were illustrative of our routine pro- 
cedures in so far as primary repair is concerned and our method of handling 
certain problems of secondary repair. 

Our initial repair of the harelip is usually performed when the infant is ten days 
of age providing the tissues are of good quality. The age has been selected be- 
cause the infant has had an opportunity to fully expand his lungs, the red count 
high at birth has not yet fallen, the clotting time which is prolonged during the 
period of jaundice is normal and, as indicated by weight gain, the infant is better 
able to withstand anaesthesia. 

A routine type of Mirault-Blair repair is performed. Care is taken to slightly 
over correct the nose in respect to elevation and inversion of the ala. Silk suture 
Dekanatel 0000 is used for the skin and 00 for the mucous membrane of the lip- 
Postoperatively the sutures are washed with a solution of 50 per cent alcohol and 
boric acid. The infants are fed with a cup. Transfusions as needed to keep the 
haemoglobin above 80 are given. 

Six patients with single harelip repair were shown. 

The age group ranged from two months to sixteen years. 

The double lip is corrected in much the same manner as illustrated. This 
bilateral (Washington) procedure gives complete correction at the initial opera- 
tion. In cases with a marked premaxillary protrusion the vomer is sectioned, a 
v shaped piece of bone removed, and the vomer reapproximated with fine silver 
wire suture. 

Five patients with double harelip and palate repair were shown. Two cases of double 
harelip without palatal defect were present. 

The cleft palate routinely is repaired at about 18 months of age by the Diffen- 
bach von Langenback procedure. A couple of sutures are placed superiorly on 
the nasal side to bring together the palatal mucosa and fibrous raphe, and then 
the palate is closed with double whipping stitches. No packs are left in the 
lateral incisions. 
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reconstruction. Briefly, we feel that the penis may be coveied by free split- 
thickness grafts or scrotal flaps. The former type is usually the best, especially 
in total loss of skin, but scrotal flaps may be used to advantage for smaller losses. 
The chief disadvantage is that these flaps contain hair. Abdominal and tliigh 
flaps are too bulky and also contain hair. Loss of the entire sciotal surface is 
best replaced with thigh flaps. The testes primarily are buried in the subcuta- 
neous tissues under the skin of the upper inner thighs. When inflammation and 
edema subsides, thigh flaps, based on the groins near the scrotal margins, are out- 
lined, partially raised, and sutuied back in place. In about 2-} weeks, these flaps 
with testes contained are raised and rotated medially, suturing the two sides 
together in the midline to make the new scrotal sack. 

Another point we feel should be mentioned is that a urethral stricture may be 
corrected by insertion of a stent graft. A few years ago Dr. Padgett coirected 
an anterior stricture by this method and the patient has a good result to date. 
We would like to see this procedure tried moie often. 

Case 1. (Iv C ) This man lost nearly the entire skin from the shaft of his penis due to a 
tractor accident There was a short cuff of the inner surface of the prepuce remaining 
This was sutured to the skin of the pubic region and a sliding flap from the scrotum was 
utilized for most of the coverage The result has been satisfactory. 

Case 2 (D. L ) This patient was brought in to us the day after his accident in October 
1144 He had been bounced from the seat of his tractor landing astraddle the power take- 
off His clothes were caught in the revolving gears and torn from him along with the entire 
skin of his penis and scrotum An associate, as Dr. Padgett was out of town, placed the 
bared penis under an abdominal flap for protection and buried the testes in the subcutaneous 
tissues of the upper inner thighs About one month later, the perns was removed from 
under the abdominal wall and covered by split grafts of 016 inch in thickness At the same 
time flaps were outlined in the upper inner thighs In 3 weeks these flaps containing the 
testes were elevated, rotated medially, and sutured together in the nudline The raw donor 
sites of the flaps w ere covered by split grafts The newly fashioned scrotum is large enough 
and looks surprisingly like a scrotal sack but, of course, without dartos muscle it cannot 
contract A urethral fistula near the base of the shaft wes closed nearly a year later by 
inverting surrounding skm A perineal urethrotomy to divert the urinary stream was 
made and kept open for 10 days, utilizing a Foley catheter A catheter was also placed in 
the urethra, a practice we think probably wrong as it incites infection 

Case 3 (L It ) For traumatic loss of skin this man had had the shaft of his penis covered 
by a large abdominal flap before he came to us This huge fatty mass was reduced in two 
procedures by r Dr Padgett and the result, although still large, is functionally good 


DEFORMITIES AND ABNORMALITIES OF THE JAW 

i arious corrections for deformities or abnoimalities about the jaws are demon- 
strated in the following cases. First, we will show some patients who had anky- 
losis of the temporomandibular joint. Of 21 such cases we have treated, one- 
third were false ankyloses and the remainder true bony unions These aie not 
rare but one man rarely' sees a great number. Dufourmentel and Darcissac 
reported the largest series to date with 100 cases Infection and trauma are the 
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If the hard palate has been unsuccessfully repaired by the usual methods a 
cheek flap has been swung into the defect in some cases. Often a prosthetic 
device is recommended and satisfactory speech obtained. A prosthesis and a 
pharyngeal flap attached to the remnants of palatal tissue often can be used 
together to give occlusion and yet provide for the flexibility necessary for good 
speech. In about fifteen cases arm flaps have been used. The arm flap is ele- 
vated and the superior pedicle lined with skin. After a two week period it is 
attached to the rim of palatal tissue and three weeks later the flap transected and 
attached anteriorly. 

L. M. illustrates a palate and lip unsuccessfully repaired elsewhere at the age of three. 
At the age of sixteen (1933) a flap was tubed from her left arm and elevated. At that time 
she also had a pharyngeal flap and plastic procedure on her nose. In the following year 
she had a Abbe flap from her lower to her upper lip and two years later the lip was rerepaired, 
the columella readjusted, a rib cartilage transplanted to her nose and the pharyngeal flap 
was transected. 

In repaired lips in which there is inadequate or scarred tissue with deformity, 
several methods commonly employed have been used. A multiple Z-plasty pro- 
cedure and a Gillies type of excision of tissue at the junction of the vermilion 
border and the skin most frequently are employed. An Abbd flap swung from 
the lower to the upper lip has often been used to give additional fullness and 
occasionally in the repair of a large central defect which demanded a base of the 
nostril as well as columella an arm flap has been used. In repairing these deform- 
ities the nose is first corrected and then the lip adjusted. Partial excision of the 
columella in order to balance the nostrils along with an excision of a semilunar 
piece of tissue from the nostril may be indicated. A Joseph’s rhinoplastic pro- 
cedure or cartilage transplant have often been used to achieve the desired results 
when the nose was markedly deviated or flattened. 

Two cases with Abbe flap transplants were shown. M. M. illustrates an adult who 
needed a rerepair of the lip and had an incomplete repair of the palate. A routine Dif- 
fenbaeh-von Langcnbach operation and pharyngeal flap procedure was done. A Joseph s 
type rhinoplasty procedure with transplantation of an Abbe flap from the lower to the upper 
lip improved his facial deformity. 

Doctor Padgett had operated about sixteen hundred individuals for harelip 
and cleft palate. 


SURFACE LOSSES OF PENIS, SCROTUM AND URETHRA 


The following cases 1 were presented to some of this group last June in Mon- 
treal Denudation of the penis and scrotum presents difficult problems for 


1 Fnr details and illustrations of the following cases refer to our previous report: 
“Loss of Coverage of the Penis, Scrotum, and Urethra’ 

Plastic and Reconstructive Surgery, vol. 1, No. 1, pp. 5S 68. 
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common etiologic agents. Involvement of the joint from infection is usually due 
to mastoiditis, dental infections and their sequella, suppurative arthritis with 
septicemia or following parotid abscess, or atrophic arthritis. The main point 
in treatment is adequate resection of the head and neck of the condyle. The 
interposition of cartilage, fascia, and inert metals has been tried with success but 
we feel that wide resection is the most important factor for success. In recurrent 
cases, particularly in children, the bony hypertrophy may be massive so that the 
sigmoid notch is obliterated and the coronoid tip is fused to the sigmoid notch 
and the maxillary tuberosity. Resection here may have to be done by sectioning 
the ramus near the angle and producing a false joint, Risdon’s method. In the 
condylar resection landmarks may be so obscured that the danger of entering the 
middle cranial fossa or ear canal is real if the resection is carried out too high. 
We use a chisel to cut through the bone but many operators prefer upbiting 
rongeurs to avoid the internal maxillary artery just medial to the condylar neck. 
The skin incision should be far enough back toward the tragus to avoid the upper 
branches of the facial nerve. 

Pseudoankylosis is usually the result of infection with subsequent fibrosis of 
the masseter or internal pterygoid. Osteomyelitis is a common cause but false 
ankylosis may be the result of irradiation fibrosis, atrophy with disuse, scarring 
on the cheek or inside the mouth from burns, other injuries, or infections. We 
have tried multiple stretching, prying open the jaws under anaesthesia and wiring 
in a wooden bite block for a few weeks. For heavy scars inside the mouth a 
stent graft after excising the bands is of benefit. For loss of tissue or heavy 
scarring, flaps from the adjacent neck, chest, or arm may have to be added. 

Case 1. (G. T.) We thought you might like to see the x-rays of the girl who was operated 
upon by Dr. Padgett yesterday. In 1939 when 6 years old, the condylar neck was resected 
for bony ankylosis, the result of a mastoid infection. She was lost from follow-up until 
recently but states that her jaws stiffened up within six months of the operation. A solid 
mass of bone (x-ray) obscures all landmarks about the joint and fills the sigmoid notch. 
Dr. Padgett elected to do the Risdon operation you saw yesterday. 

Case 2. (C. G.) Temporomandibular ankylosis in this boy followed a car accident at 
the age of 8. He was operated upon twice before Dr. Padgett was called in, the first time 
an arthroplasty being performed and the second time a resection of the head and neck of 
the condyle, both times being promptly followed by a recurrence. Stretching forcibly was 
tried several times without success. We feel that attempting stretching in the early cases 
of true ankylosis only aggravates bony hypertrophy. Dr. Padgett resected the head and 
neck and inserted cartilage in the gap but had his effort followed by ankylosis within 6 
months. A Risdon operation (section through the ramus) was then performed and the 
result has been excellent. There is considerable retrusion of the chin and deviation of the 
face despite the cartilage implant alongside the body and symphysis of the mandible in- 
serted 3 years ago. This could be done again to advantage. 

Case 3. (A. G.) (Slides only) Last year we resected the head and neck of the ankylosed 
condyle in this little girl and inserted a tantalum cup over the distal end of the bone. She 
has retained good function. When last seen in the clinic in August she could open her jaws 
to 2 5 cm. but the cup had tipped a bit sideways 3nd was palpable just under the skin. 

Case 4. (A. W.) This woman was heavy irradiated 5 years before she came to us for what 
had been said to be a sarcoma of the neck. She came to this hospital over a year ago with 
almost no opening of her mouth. There was a scarred irradiated area over the body of the 




Fig 9 Fig 10 

Fig. 9. C\se 4 — Jvws 
Pedicle transferred to neck 


Fig. 10 Case 4 — Jaws 
Final Result 


ft mandible and neck below. The scar was excised and a sequestrum of the mandible 
•moved A tubed pedicle was raised from the neck and pectoral region and, after delaying, 
was sutured to the defect over the jaw and neck. After 2\ weeks the tube was sectioned 
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Fig 12 Case 10 — Jaws 
Before Operation 
Fig. 13. Case 10 — Jaws 
Aftei Operation 

and the unused portion reimplanted in tile neck. The bony gap in the body of the mandible 
augments motion and could be coirected but irradiation necrosis of the bone ends would 
nullify union and, as function is good, «e will not do this procedure. 

Case 5. (E. N.) Nine years ago a large sequesti uni was removed from the left mandible 
of this woman. She had had osteomyelitis following a severe dental infection. A few 
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months after the dead bone was removed a cartilage graft was inserted alongside the body 
of the mandible. These procedures were performed elsewhere. She came to us to see if 
the large depressed area on the left side of the mandible could be corrected. X-ray exami- 
nation showed a bony gap of 2.5 cm. Dr. Padgett inserted a bone graft, L-shaped and 
measuring 4 x 3 x 1.5 cm., taken from the iliac crest at the anterior superior spine. After 
wiring in the bone the teeth were wired in occlusion. It has been 16 weeks now and the 
wires are ready to be removed. An x-ray 5 weeks ago showed fair callus. The contour is 
good. 

Case 6. (W. B.) This boy was admitted as an emergency in March 1943- This chin 
had been shot away by a shotgun blast a few hours before. The symphysis and parts of 
the body of the mandible were missing and bird shot and bone fragments were shattered 
through the middle of the face with perforations through the palate into the nasal cavity 
and both antra. The tongue was detached and severely lacerated. I helped Dr. T. G. Orr 
with the emergency operation. After cleansing and minor debridement we drilled holes 
through the proximal firm parts of the mandible near the angles and fixed a heavy coat 



Fig. 14 






Fig. 14. Case 11 — Jaws 
Showing stent graft 
Fig. 15. Case 11— Jaws 
After Cartilage Insertion 


hanger wire through these holes, making an external loop. This kept the mandilble from 
collapsing inward and was used as a means of keeping the tongue forward by tying to the 
loop a tongue suture. The soft tissues of the chin remaining could be loosely closed. 

About one year later, reconstruction was begun by Dr. Padgett. Flaps from the neck 
and chest and a bipedicled one from the scalp were shifted to rebuild the chin and lip. He 
wears a prosthesis between the bone ends at the symphysis to maintain form for the chin 
and to keep the bone ends from collapsing. This is removable. 

Case 7. (C. C.) Early last month this boy was injured in a motor accident, suffering 
multiple fractures of the face and a left Colies fracture. Both zygomatic complexes were 
knocked downward and backward, both infraorbital rims were depressed and comminuted, 
and the antral walls were driven backward. The palate was sagging with an open bite. 
Dr. Padgett first elevated the zygomata by Gillies’ method, then, opened both anthra 
through the canine, raising the bones with a blunt instrument in each antrum. The 
infraorbital rims were elevated and the comminuted bone molded by the fingers into po- 
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Fig. 12. Case 10 — Jaws 
Before Operation 
Fig. 13. Case 10 — Jaws 
After Operation 

and the unused portion reimplanted in the neck. The bony gap in the body of the mandible 
augments motion and could be corrected but irradiation necrosis of the bone ends would 
nullify union and, as function is good, we will not do this procedure. 

Case 5. (E. N.) Nine years ago a large sequestrum was removed from the left mandible 
of this woman. She had had osteomyelitis following a severe dental infection. A few 
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tendons. We covered the denuded finger with a direct abdominal flap and the result ha3 
been good with full flexion and extension even though the tendon sheath was missing over 
the tendons. 

Case 3. (J. S) In July this boy came in within an hour after a dynamite cap he was 
playing with exploded in his hand. The palmar distal half of the thumb was avulsed a3 
was the palmar surface of the index finger from the proximal interphalyngeal flexion crease 
out. The nail and distal dorsal portion of the finger were also missing but the bones and 
tendons were intact. After cleansing and debridement, a direct short abdominal flap waa 
sutured to the thumb and a tubed pedicle was fashioned into which the denuded index 
finger was inserted. The flaps were sectioned in 17 days and, although still too large and 
in need of revision, the boy has a useful thumb and index finger. 

Case 4. (W. D.) For over two years this man had had a painful ulcer in the palm of 
his hand, the result of x-ray therapy. There was considerable scarring over the thenar 
eminence and motions of the thumb were markedly limited- We excised the scar and 
sutured in a direct abdominal flap which was sectioned in 24 weeks. A revision to remove 
excessive bulk was done in 3 months and the final result is good. The patient objects to 
the hair and excessive fat in the palm of the hand but he can use his hand well without pain. 
Abudction of the thumb is not perfect but much of the thenar area was scar tissue. 

Case 5. (W. M.) In March of this year this man came to us with a huge basal cell epi- 
thelioma over the sacrum. We removed this by cauterization and after the slough wa3 
cleaned up and the granulations were in good condition we covered the whole area with 
three complete drums of skin. The take was good except for the area immediately over 
the sacrum. To cover this, a large tubed flap was raised from the left loin. The lower 
end on the abdomen was delayed once, then, this foot was sutured to the sacral defect 
after removing the scar tissue from the base of the ulcer. In three weeks this flap was 
resected and the cut end reimplanted in the back just above the first skin graft. We may 
need to use this tissue later if there is a recurrence 

Other than the above summarized cases shown three large translight exhibits 
illustrating repairs of various nasal deformities were demonstrated. These con- 
tained approximately fifty cases and there was another translight presentation of 
four cases in various stages of total ear reconstruction. Further, two cases with 
extensive hemangiomas of the face and their ultimate results after skin grafting 
were presented, showing the slides before surgery. 
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Bition Packs were placed in the antra and removed after 12 days The teeth were wired 
m occlusion by a simple technique To keep the middle of the face up, a wire loop through 
a drill hole in the symphysis was drawn up tightly to a coat hanger wire arm from a plaster 
head cap, utilizing the madible as a splint for the maxilla Immobilization and position, 
as well as occlusion, are good and the result we think will be good 

Case 8 (V H ) A similar middle of the face fracture is presented in this boy This 
fracture through the base of the nose and both maxilla procuded a dow nw ard sagging of the 
palate 1 cm Intermaxillary wiring was applied and a large rubber strap (Penrose drain 
to a plaster head cap) beneath the chin pulled up the mandible against the maxilla The 
fracture was adequately reduced and maintained He says he looks just the same as he 
did before 

Case 9 (L 0) This man’s prognathism was marked (slide) Our method of treatment 
here was to cross cut the ramus and pull back the anterior section of the mandible, wiring 
the teeth in the desired occlusion The point of the chin was moved backward about * 
of an inch The ramus was cut with a Gigli saw, the skin incision being just behind the 
angle The profile shows the recession to have been adequate and this fellows's appearance 
is improved 

Case- 10 (J Me ) (Slides only) This boy was killed in action in Europe He had a 
markedly retruding chin for which a large cartilage from the costal margin was inserted 
through an incision beneath the chin The cosmetic result shows a decided improvement 

Case 11 (N S ) Several years ago Dr Padgett removed a sequestrum, the result of 
osteomyelitis, from this boy’s mandible During the interim to last spring when he was 
seen again, his chin had retruded markedly We inserted a large piece of costal cartilage 
which has brought the chin out considerably Because of no labial sulcus to hold in a 
lower plate, we placed one month ago, a large stent graft in front of the symphysis He 
now has a deep skin lined sulcus and is having a plate constructed 


SKIN FLAPS 

We use skin grafts wherever possible to conect scats and surface defects and 
losses but certain injuries and certain areas require the addition of more tissue 
for function and appearance Flaps are often necessary for coverage on hands 
and feet if tendons or bones are exposed The next group of cases are ones m 
which we employed flaps of various kinds for different situations Our direct 
cross leg flaps were reviewed in the presentation at the Western Surgical Meeting 
in 1944 1 

Case 1 (F B ) This man had a painful ulcer on the ball of his foot, the result of a 
fluoroscopic burn in the famous California disaster from w hich many of you have had cases 
The ulcer had been present since the time of the injury 5 years before Last May we placed 
a cross leg flap to the bottom of the foot and he now walks without pain He still has to 
take care not to allow much pressure on the flap for long as sensation has not yet returned 
Because of his poor general circulatory status we did not cut and apply this flap directly 
but delayed it once This was fortunate as 1 inch was lost in the delaying procedure 

Case 2 (B H ) Last June, this little girl had a rope burn of the palm of her hand 
The fleshy part over the proximal phalynx of her little finger was avulsed, baring the flexor 


■ For details and illustrations of cases shown by slides other than the above cases, refer 
to “Use of Skin Flaps in Repair of Scarred or Ulcerative Defects Over Bone and Tendons ” 
Surgery 18 287-29S, September 1945 
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ABSTRACTS OF CURRENT LITERATURE 


EXPERIMENTAL WORK 

Medawar, P. B.: A Second Study of Be- 
haviour and Fate of Skin Homografts 
In Rabbits. J. Anat. 79: 157, Oct. 1945. 

A previous systematic survey on the prob- 
lem of the homograft by Medawar showed 
that the intensity of the homograft reaction, 
measured in terms of the time of survival of 
homologous grafted skin, depended upon: 
(1) the dosage of graft borne by the recipient 
("dosage phenomenon”); (2) the recipient’s 
previous experience of grafting from the 
same donor source ("immunity phenom- 
enon"), and (3) a measured but casually un- 
analyzed element of genetic diversity. 


It was further shown that the homograft 
reaction is absolutely specific toward foreign 
as opposed to native skin, and relatively 
specific toward the skin of the donor. In 
the present investigation four new technics 
of transplantation were used on 201 rabbits, 
namely: (1) transplanting grafts on raw 
areas just large enough to receive them 
(fitted grafts); (2) transplanting fitted grafts 
to the shank; (3)graftingtobothsidesof the 
body simultaneously ; and (4) operating upon 
baby rabbits. 

These methods and the possible deduc- 
tions from the experimental observations are 
described and discussed in considerable de- 
tail. 
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BOOK REVIEW 


"Acrylics And Other Dental Resins,” by Stanley D . Tylman, M.S. , D.D.S., and Ftovn 
A. Peyton, Ph.D. (published by J.B. Lippincott Company) is an authoritative appraisal of 
the historical development and multiple uses in modern dentistry and reconstructive 
surgery of that group of resins first introduced in America in 1937, and designated acrylics. 
Here, in an easily' readable format, clarified for reference with many definitive subheadings 
and illustrations, is a concise handbook on the newest plastic materials for dental and 
surgical prosthesis. Special emphasis, of course, is focused upon the acrylics. 

Part One of the book, written by Dr. Peyton, treats in detail the history of dental resins. 
It makes the interesting point that the progressive use of restorative materials in dentistry 
has paralleled the chronicles of the creative arts and industries of the world. Subsequent 
chapters give an over-all picture of the most widely used synthetic dental resins and related 
materials. The reader is familiarized with their physical and chemical nature, as well as 
with their specific clinical characteristics. 

Part Two, written by Dr. Tylman, deals entirely with the clinical applications of syn- 
thetic resins. Actually, this section of the book is a practical, “how-to-do-it” clinical 
manual of the many functions which the acrylics perform in both restorative dentistry and 
reconstructive surgery. The dentist will find much of interest in the chapters which discuss 
the acrylic inlay, acrylic-resin crowns, fixed bridges, complete dentures, repairs and re- 
placements. The plastic surgeon will be more concerned with the wealth of material 
describing the role of the acrylics in somatoprostheses — to name only a few, the artificial 
ear, eye, nose, finger, hand, and arm — for all of which the acrylic materials have been used 
with most successful results. 

Together, Dr. Peyton and Dr. Tylman have produced a book which earns a place in the 
library of any one whose work lies in the field of reparative dentistry or surgery'. The lucid 
text and the numerous illustrations combine to make it a guidebook to the most effective 
present-day techniques of restoration. 

Reviewed by 

C. R. Stbaatsma, MJD. 
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rabbits produced a just perceptible im- 
munity toward homologous grafted skin. 
This skin immunity was not related to red 
cell agglutinins. It is therefore likely that 
the leucocytes were responsible for the 
feeble skin immunity resulting from the 
massive intravenous injection. This was 
confirmed as small intradermal injections of 
leucocytes in saline suspension produced a 
complete immunity toward skin later grafted 
from the donor of the blood to its recipient. 
It is therefore concluded thst red cells and 
skin share, at the most, very few antigens 
between them; that leucocytes create an 
immunity to skin when grafted intraderm- 
ally; and that eighteen times the dosage of 
leucocytes effective intradermally is barely 
effective when transfused intravenously, 
leucocytes are therefore assumed to share 
antigens in common with the skin cells. 

Medawar, P. B. : The Experimental Study of 
Skin Grafts. Brit. ifed. Bull. 3: 79, 
1945. 

The common methods of covering very 
extensive raw areas are reviewed by Jfecia- 
war. Of the two “discontinuous" grafts, 
pinch and patch grafts, the latter is prefer- 
able because of the absence of scarring in the 
donor site. In the third method large raw 
areas are covered by repeated “milking" 
of one donor site. 

The problem of the patient with very ex- 
tensive raw areas ha3 been solved by the use 
of autografts. But experience in the use of 
bomografts, the third possibility, has, on the 
whole, been disappointing although occa- 
sionally when used as a temporary cover, 
they have been claimed to be life-saving. 

Experimental observations have shown 
that bomografts are always destroyed in due 
course; even the collagen fibres of the homo- 
graft being eventually dissolved away. In 
not one of 800 trials with 800 distinct pairs of 
rabbits has a homograft been considered as 
successful. The reaction provoked by the 
homograft 13 governed by at least seven anti- 
gens freely combined among at least 127 akin 
transplantation groups. The time of sur- 
vival of skin epithelium in a homograft varies 
with the amount of akin that is grafted. The 
larger it is, the shorter is the period of sur- 
vival. A second dose of homograft survives 
a much shorter time, a matter of days. 
There is evidence that the antibody acta 


upon some constituent of the nucleus — 
possibly the genes themselves— and inhibits 
nuclear division. Nuclear division normally 
takes place in 4 to 6 days after grafting, and 
this is the time at which second dosage 
bomografts die. 

It is pointed out that when bomografts are 
used as a “discontinuous” graft (pinch or 
patch grafts) they can provide cover for 
only a negk'gible proportion of the raw area 
seen in extensive wounds, and that a second 
dosage has a negligible survival time. 
Therefore the only type of homologous graft 
which can provide a cover for a reasonable 
period of time is a fitted graft, which covers 
the whole raw area- 

If the baby rabbit is any guide, the human 
baby i3 just as resistant to skin bomografts 
as the adult. It may not be worth while to 
use homograft dressings on patients who have 
received transfusions of whole blood with 
living leucocytes previously. Unless the 
homogisft reaction is rigidly tissue-specific 
(which is unlikely) and rigidly specific 
toward the tissues of the particular donor 
(which is known not to be the case) then the 
"transplanted" leucocytes may generate an 
immunity toward transplanted skin. Fur- 
thermore, in view of the rhesus antigen, no 
homograft dressing should be applied to a 
woman of child-bearing age. 

Medawar comments on graft glues with 
special reference to the use of fortified 
plasma, that is, plasma with its fibrinogen 
content artificially raised, and thrombin. 

On the effects of temperature be points out 
that the lower the temperature, the less 
enzymic autolysis occurs, and the less risk 
of loss from infection. The length of time 
which skin can survive in the absence of 
nutrition is a function of its temperature — 
at least within the physiological range of 0 
to 37 degrees Centigrade. Therefore, the 
classical fixation of grafts by pressure dress- 
ings, while favoring capillary ingrowth and 
therefore nutrition, also favors an earlier 
death of the free graft from autolysis by 
raising the temperature of the graft as a 
whole to that of the body. If the graft were 
left open and exposed to the cool air, the rate 
of vascularization would not be significantly 
affected, for the graft bed would be at body 
temperature. This room temperature would 
favor the maximum survival of the super- 
ficial layers of the graft. 
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The general hypothesis of the immune re- 
action produced by homografts is as follows : 
Skin homografts always heal well during the 
immunologically latent period, but they are 
not known to survive beyond a period of 
weeks. The survival time is directly pro- 
portionate to the intensity of the reaction, 
which ultimately leads to their destruction. 
This time is the same for all homografts 
which have been transplanted from one 
donor to one recipient in one operation irre- 
spective of the position of the grafts or of 
their local dosages in any one position ; but 
it varies (1) with the systemic graft dosage, 
the more skin being grafted the more rapidly 
it breaks down; and (2) with the rabbit’s 
previous grafting from a source having anti- 
gens in common with the new donor. The 
most important factor in the survival is that 
(3) grafts of a second planting break down 
much more rapidly than their predecessors. 
This represents the antigenic relationship 
between the donor and the recipient. If 
the relationship can be assumed to have a 
particulate and combinational basis, it is 
under the control of at least seven antigens 
freely distributed among at least 127 skin 
transplantation groups. Resistance to hom- 
ologous grafted skin therefore belongs to 
the category of actively acquired immune 
reactions. 

Among the important points of technic and 
deductions discussed by Medawar are the 
following: 

The collagenous remains of the debris of 
the skin homograft are in due course wholly 
removed and replaced by new collagen fibres 
of native origin. 

The power of reistance to skin homografts 
is fully developed in young rabbits of from 
2J to 4i weeks old. The skin from these 
baby rabbits elicits at least as strong a reac- 
tion as the adult Bkin after transplantation to 
an adult recipient. 

Grafts of a uniform population, whether 
they lie in the same operative field or are 
distributed about the body, break down 
simultaneously and in histologically identi cal 
fashion irrespective of the position they oc- 
cupy, their local dosage in that position, 
their size, number or manner of grafting. 

It is therefore inferred that the homograft 
reaction is systemic in nature, and that the 
systemic component is the only significant 
component of graft dosage. 


Since “fitted” grafts do not grow by out- 
ward spread and proliferation of epithelium, 
their initial graft dosage remains approxi- 
mately constant. These “fitted 11 grafts are 
found to survive longer than grafts of the 
same initial dosage, which increase cumula- 
tively by epithelial outgrowth. 

The reality of the “dosage phenomenon” 
is thus confirmed. Strictly paired tests 
show that a second fitted graft transplanted 
from the same donor to the opposite inside 
of the same recipient 12 to 16 days after the 
initial graft, undergoes a highly accelerated 
retrogression. This further confirms the 
reality of the “immune phenomenon.” 

The following working hypothesis of the 
homograft reaction is presented : The anti- 
body generated by skin homografts is such 
that it prevents the formation of nuclear 
division in the cells of the homologous 

grafted skin. The cells of initial homologous 

grafts therefore grow and multiply until this 
immunity reaction is established. A second 
patch of homologous graft is, however, much 
more rapidly destroyed, and if removed for 
examination after 12 days, it shows no 
nuclear division at all. 

Detailed photo -micrographs and protocols 
of experiments are given. 

Medawar, P. B. : Relationship between the 

Antigens of Blood and Skin. NoIutb 

167: 161, Feb. 9, 1946. 

Medawar found that it is not possible to 
graft skin between individual rabbits or 
individual human beings of ordinary genetic 
diversity, with pennant success. Skin so 
grafted is destroyed by a reaction conforming 
grossly to that of an active acquired immun- 
ity. The relationship between the im- 
munological properties of blood and other 
tissue is not yet clear. Two distinct ques- 
tions require an answer: Does the trans- 
plantation of foreign homologous akin com- 
monly result in the formation of red cell 
agglutinins? And does the transplantation 
of blood ever lead to immunity toward skin 
later grafted from the blood donor? Forty 
independent trials have given a uniformly 
negative answer to the first question. The 
second is more difficult to answer, because 
immunity to skin homografta is not yet 
recognizable by a test tube or other in vitro 
reaction. 

A massive transfusion of whole blood to 
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fact is found in the dramatic clinical im- 
provement which follows prompt closure of 
the wound, and split-sHn grafts including a 
proper thi ckn ess of the important derma are 
preferred. Early closure and healing are de- 
layed p rimari ly because sloughing tissues 
are slow to separate, and powerless to combat 
infection; thus contracture continues in the 
open wound and shin grafting is impossible. 
Therefore, the early removal of slough and 
the presence of an acceptable surface for skin 
grafts are of prime importance. Earlier the 
authors had reported on their work with ex- 
perimental animals, and the purpose of this 
article is to describe this method adapted to 
man, with evidence from clinical data. 

The method described is based upon the 
premise that the separation of slough is has- 
tened when the pH on the surface of the 
wound is lowered, pyruvic acid being found 
to be the most acceptable agent. It is ap- 
plied liberally as a thick paste after mixture 
with cornstarch in the mann er described in 
detail in the original article. In a bum in- 
volving the entire lower leg from the knee 
to the ankle about 3000 cc. of the paste 
should be applied. An occlusive covering of 
vaseline gauze is placed over the paste to 
prevent drying, and blisters should be 
opened only to expose slough ; but prelimin- 
ary cleansing or surgical “debridement” is 
not necessary. Since separation of the 
slough proceeds from the margins, large areas 
are incised, without the use of anesthesia, to 
create more “margins” within the slough. 
Tmther detailed description of the initial 
and subsequent dressings is included, and 
sedation before dressings are applied is ad- 
vocated although the amount of is 
variable. 

Four clinical cases are presented in detail, 
with illustrating colored plates. The first 
patient presented deep thigh burns in which 
the slough had not separated after applica- 
tion of vaseline pressure dressings for 20 
days. Six days after application of pyruvic 
acid paste the slough was separated and 
split-skin grafts were applied successfully. 
In the second case deep electrical bums of 
an arm and both legs were covered with 
pyruvic acid paste on the second day. All 
slough, including large sections of burned 
musscle tissue, had disa ppeared by the 
thirteenth day and split grafts applied. In 


the third case an area of second degree bum 
which showed early demarcation and separa- 
tion of the slough was complete by the fifth 
day, and despite 5 additional days of treat- 
ment with the paste the bum epithelialized 
spontaneously from uninjured islands of 
epithelium. The final patient was an S-year 
old child with severe bums of both lower 
legs. The first pyruvic acid dressings were 
applied 3 days later, and 10 days after the 
bum all slough had separated and the granu- 
lation surface was acceptable for grafting. 

It is evident that following applications of 
pyruvic acid paste slough separates rapidly, 
without significant damage of living tissue. 
These wounds are immediately acceptable 
for extensive skin grafting regardless of the 
presence of bacteria, as indicated by culture. 
This method speeds the ultimate objective in 
the treatment of deep bums, namely, the 
early closure of the wound. 

Editorial Comment: This article presents 
a practical method with startling clinical 
results, and deserves the careful study of all 
those who realize the tremendous importance 
of early closure of bum wounds. 

GRAFTING 

Macomber, W. B. t and Patton, Henry B.: 
The Split Thickness Graft — a Useful 
Adjunct in Tube Pedicle Preparation, 
Surg. Gynec. & Obst . 5-p 97 Jan. 1917. 

A method of preparing a tube pedicle i3 
described by Macomber and Patton to help 
in preventing the occurrence of complica- 
tions which may delay its use or destroy 
valuable tissue. They suture a split-skin 
graft into the donor site beneath the tube, 
thereby eliminating the excessive tension 
and the undermining of tissue sometimes 
found necessary in other methods of closing 
the area. 

The possible complications which the 
authors seek to prevent are : 

(1) Infection, which may be caused by 
(a) separation of the angles, (b) separation 
of donor site sutures, (c) wide undermining, 
(d) hematoma formation secondary to under- 
mining, and (e) excessive use of suture 
material. 

(2) Decreased blood supply and possible 
necrosis of the tube due to undermining near 
each end of the tube. 

(3) Lowering of the patient's resistance 
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Fixation of graft glues plus methods for 
obtaining “cool surface” grafts thus have a 
confirmed physiological background. 

Editorial Comment: By his experimental 
work Medawar has given us some funda- 
mental information on many important 
grafting problems, especially the survival 
and practicability of homografts. It ap- 
pears that the longest any initial homograft 
is likely to survive is from 3 to 5 weeks, and 
that a second homograft begins to die about 
the fifth day. If these figures hold good for 
human beings as for rabbits, and for babies 
as for adults, it is clear that homografts can 
have very little value in the cases in which 
they have previously been used, that is, in 
cases of very extensive areas of skin loss 
which cannot be given more than a partial 
cover of homografts in any one operation. 

Peer, L. A. : Experimental Observations on 
the Growth of Young Human Cartilage 
Grafts. Plastic & Recon. Surg. 1: 108 
July 1946. 

Experimental evidence that young auto- 
genous cartilage grafts tend to increase in 
size following transplantation is presented 
by Peer. All forms of autogenous cartilage 
survive transplantation and are not subject 
to invasion or absorption. 

This work is baaed on examination of 15 
autogenous rib, septal and ear cartilage grafts 
buried in 8 infants. These grafts were ex- 
amined at intervals of 12 to 27 months follow- 
ing transplantation. There are charts which 
show small but definite increases in size of 
the young transplants. 

The author offers the following explanation 
for the mechanism responsible for the growth 
of the cartilage grafts : 

(1 ) Increase in size may be due to division 
of cartilage cells, with elaboration of a matrix 
substance about each cell, thus increasing 
both the bulk of the graft and the number of 
cellular components. 

(2) Increase in size of the graft could arise 
from activity of the connective-tissue cells 
surrounding the grafts by elaboration of a 
matrix substance about each cell and its 
incorporation in the graft structure. 

Peer also describes a method of micro- 
scopic examination of fresh cartilage grafts 
by imm ersing them in melted paraffin. 

Editorial Comment : In his numerous com- 


munications on the behavior of tbs cartilag- 
inous transplants, Peer has contributed 
greatly to our knowledge of supporting ma- 
terials in reparative surgery. The present 
paper on the growth of young cartilage ia of 
great practical value. It emphasizes again 
that autogenous grafts are the only material 
to be used in the young if growth of the 
transplant is expected. 

McCarthy, Miles D., and Perkins, William 
H. : Comparative Efficacy of Blood from 
Normal and from Burned Donors in 
Experimental Burns. Arch. Surg. IS: 
570 Nov. 1946. 

For years clinicians have postulated the 
presence of a circulating toxin in burned 
patients, but experimentally a transfusion 
from a burned nnimnl to a normal a nimal is 
generally well tolerated by the latter. In 
McCarthy and Perkins' work with a series 
of 48 rats, a standard thermal burn was ap- 
plied to one group under anesthesia, result- 
ing in a mortality of 44 per cent in the con- 
trols. Blood from, other burned rats was 
ineffective as a transfusion in treating the 
first group submitted to the standard ther- 
mal burn. However, a similar group of rats 
with the standard burn (44 per cent mor- 
tality in the untreated controls) showed no 
mortality when transfused with normal 
blood. Thus, the group infused with the 
post-bum blood showed a survival rate simi- 
lar to that of the untreated controls, while 
the animals transfused with normal blood 
showed a significantly higher survival rate. 
Further observations indicated that in- 
creased mortality is not a direct result of 
increased hemo-concentration, but plasma 
potassium levels were slightly highor in the 
post-bum blood than in the normal blood. 

BURNS 

Connor, Gervase J., and Harvey, Samuel 
C.: The Pyruvic Acid Method In Deep 
Clinical Bums. Ann. Surg. 184: 799 
Nov. 1946. 

The prompt closure of the wound in deep 
clinical burns is emphasized by Connor and 
Harvey. For the general condition of the 
patient is determined, in a large measure, 
from the open condition of the wound after 
the initial systemic consequences are con- 
trolled in the first few days. Proof of this 
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That cancellous bone grafts were rapidly 
vascularized, and that they are osteogenic 
in their new sites were indicated both by 
clinical and microscopic observations. 

Certain technical features of the operative 
procedures (obtaining and implanting the 
grafts and postoperative care) are discussed. 

Editorial Comment: Numerous reports on 
fhe use of cancellous bone in the restoration 
to facial contour appeared during the war 
years. Use of cancellous bone as a filling 
material has been unanimously accepted. 
The advantages in its employment as a nasal 
support have not yet been sufficiently 
proved. 

Derma (de-epithelized skin) is generally 
considered an excellent filling material, 
rarely producinga reaction but often showing 
a tendency to shrink when used with a fatty 
layer. The latter is absorbed to a great 
extent. 

Preserved cartilaginous grafts (from other 
individuals or a cadaver) usually show a 
tendency to become absorbed in various 
degrees. 

Clarkson, Patrick; Wilson, T. H. H., and 
Lawrie, R. S.: Treatment of Jaw and 
Face Casualties in the British Army. 
Ann. Sum., I2i: 190, Feb., 1946. 
Clarkson, Wilson and Lawrie report on a 
large number of maxillofacial war casualties 
which were treated in the British Army. 
They give an excellent account of the types 
of cases encountered, the therapeutic meth- 
ods employed, and the results obtained. 
Since the report deals only with war casual- 
ties treated under war conditions, consider- 
able attention is given to such matters as 
army policies and changes in them necessary 
for the effective care of such patients. 

The Value of this work to the peace-time 
surgeon lies in its following features: One 
thousand cases of a wide variety of maxillo- 
facial injuries formed the basis for the report. 
The pathologic and therapeutic problems 
connected with such injuries are well de- 
scribed. The principles and methods of 
treatment followed were of sound and recog- 
nized quality. Some of the notable prin- 
ciples of treatment which have been re- 
emphasized are here outlined. 

X. Early Care of the Maxillofacial Injury . 
— General: Debridement, conservative but 


adequate, with minimal sacrifice of viable 
tissue; prompt control of hemorrhage; 
prompt fixation of bone fragments; primary 
closure of wounds ; maximum esthetic repair 
(without jeopardy to later reconstruction); 
and diligent wound care during the first 
few days. 

Pharyngeal Wound: Debridement and 
closure in layers when possible ; tracheotomy 
if respiratory embarrassment is at all likely; 
and if closure is non-feasible, debridement 
and packing, and conversion into pharyn- 
gotomy. 

Comminuted Mandible: Careful, judi- 
cious debridement and wound closure; de- 
pendent counter drainage often not 
necessary. 

Wounds Involving Antrum: Nasal antro- 
tomy; debridement of bone and mucosa; 
closure, if possible. 

Jaw Fixation: Time: promptly, except in 
cases in which respiratory embarrassment 
necessitates delay; method: any of the rec- 
ognized expedient methods. 

Tracheotomies: Performed without hesi- 
tancy on patients with existent or impending 
respiratory embarrassment. 

Damaged or Involved Teeth: Policy of 
conservatism, preserving teeth that can be 
salvaged and those which aid in immobiliza- 
tion of bone fragments. 

Feeding: Tube feedings required in only 
4 per cent of the cases. Gastrostomies very 
rarely necessary. 

II. Later Care of Maxillofacial Fracture . — 
Adequate continued fixation of bone frag- 
ments until healing ensured; sequestrec- 
tomies and drainage as needed; secondary 
hemorrhage occasionally, but usually can be 
controlled. 

Bone Gaps : Use of cancellous bone grafts, 
a simple and safe procedure. 

Scars : Early revision possible with chemo- 
therapy. 

Trismus: Preventable often by enforced 
motion. Some anesthesia and a regime of 
appropriate postoperative motion required 
for some patients. 

Angle Fractures of Mandible: Displaced 
posterior fragment must be reduced and 
immobilized. Such fractures with teeth in 
fracture line unite slowly. 

Condylar Fractures: Immobilization in 
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through loss of blood, prolonged surgery, and 
morbidity due to the enlarged operative 
field from undermining. 

The proposed flap is undermined down to 
the deep fascia between two parallel in- 
cisions, which determine its width. The 
flap is then tubed until closure is prevented 
by slight tension at each end. The graft, 
.025 to .030 inches thick, is sutured into 
position, care being taken that the skin edges 
are accurately approximated. At each 
corner, direct tailoring of the graft is neces- 
sary to prevent overlapping, thereby main- 
taining normal skin tension. Macomber 
and Patton state that they used this method 
routinely for all tubes except those of the 
neck. 

Baxter, H., and Elvidge, A.: Plastic Re- 
pair In an Electrical Bum. Canad. 
M. A. J., 56: 202, Feb., 1947. 

A case of severe electrical burn which 
caused extensive loss of the scalp with under- 
lying skull and dura, is reported by Baxter 
and Elvidge. The patient also had a gan- 
grenous foot and leg, which necessitated 
amputation. 

A craniectomy was performed about 2\ 
months after the accident. An area of dead 
bone, about 5 inches in diameter, was re- 
moved. A fascial graft taken from the thigh 
was placed over the dural defect, and a pro- 
tective dressing applied. Three and a half 
months after the accident a large pedicle 
graft was raised from the lower abdomen 
and eventually transferred on the wrist to 
the head. Four months later the patient 
was re-admitted to the hospital, when a large 
tantalum plate was placed beneath the pedi- 
cle flap. When seen two years later he re- 
ported that he had had no further trouble. 
The case demonstrates the use of a fascial 
graft, skin flap and tantalum plate in mul- 
tiple-stage operative procedures to recon- 
struct a severe cranial defect. 

FACE AND JAW 

Macomber, Douglas W.: Reconstruction of 
Bony Defects of the Face. Surg. 
Gynee. & Obst., 83: 761, Dec., 1916. 

A general survey of the problem of correct- 
ing defects in the facial contour and jaw, 
based on approximately 200 operations per- 
formed on war injured, is presented by 


Macomber. The various materials and 
methods at one’s disposal are discussed, spe- 
cial value being attached to cancellous bone 
grafts. 

Tantalum is said to have given immediate 
“fair” esthetic results in correcting facial 
defects. However, subsequent sepsis, dis- 
placement, and the production of a cold 
sensation in the patient’s face led the author 
to abandon its use. 

Limited experience with acrylis resin as 
an implant material precluded its thorough 
appraisal, but the author feels that indica- 
tions for its use are very limited. 

Fascia lata a8 an implant was found to 
show little shrinkage or absorption. It is 
recommended for small depressions where 
strong protection or rigid support is not 
essential. 

Fat showed low resistance to infection and 
a tendency to absorption and fibrosis. It 
should not be used as a free grafts but is use- 
ful in filling small shallow facial defects when 
attached to sliding skin flaps. 

Dermal grafts (de-epithelized skin) 
deemed impractical for the type of defects 
f reated were not used. It was felt that such 
grafts possessed no advantage over fascia 
grafts, and that they carried the hazard of 
sepsis due to their retained secreting and 
excreting elements, and may be partially 
absorbed. 

It is admitted that cartilage has become 
established a 3 the tissue of choice for correc- 
tion of certain types of facial defects. The 
question of choice between autogenous and 
homogenous cartilage is discussed. Macom- 
ber has used both types with success but 
stresses the points that homogenous car- 
tilage, if used, should be collected and pre- 
served carefully according to an accepted 
technic, and that sepsis and tissue incom- 
patibility are added possibilities. 

To correct facial and jaw defects 117 can- 
cellous bone grafts taken from the iliac crest 
were used. Recipient sites varied; some 
having undergone complications were areas 
of poor risk. The results were gratifying in 
that ’’there were no regrets, and no graft was 
lost.” Temporary local swelling, minor fluid 
collections and controllable cellulitis were 
the only complications. Union and con- 
solidation occurred early, and clinical firm- 
ness was usually manifest by the third week. 
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by approximation. The graft is cut to fit 
the are and shape of the defect and is placed 
under normal shin tension. The author uses 
only an oc casi onal subcutaneous suture if the 
position of the graft has to be maintained. 
Exact approximation of the wound edges is 
desirable. The ear-lobe graft m3y be split 
if alar cartilage is present. A dressing 
should insure gentle pressure and firm iimr.o- 
biliration. The nostrils a re packed with 
game, the graft is covered with reroform 
dressing, and a stent mold immobilizes the 
entire area. The dressing is leit intact for 
6 to S days. 

In all defects, Dupertuis us«3 a lobe graft 
from each ear but the transplants are carried 
out in a separate stage to avoid sloughing. 
If a secondary revision is necessary, under- 
mining of the graft can be done since it has 
its own subcutaneous tissue. 

The advantage of a free ear lobe graft in 
addition to its suitability is the relative sim- 
plicity of the procedure as compared with 
reconstruction by the time-consuming pedi- 
cle graft. 

Editorial Comment: This important con- 
tribution on the use of a composite graft 
from the ear lobe is described in minute de- 
tail and illustrated by excellent diagrams and 
photographs. It should be carefully read by 
every one interested in nasal reconstructive 
surgery. 

Sugglt, Stephen: The Repair at the Re- 
pressed Nasal Bridge. J. Laryng. & 
Otol. Voh 60, Dec., 1946. 

Five cases of depressed nasal bridge that 
were reconstructed by cancellous bone grafts 
from the iliac region are described by Suggit. 
The grafts were inserted through external 
incisions. Satisfactory results obtained 
were confirmed by roentgenograms showing 
the grafts in good position. 

HARELIP AND CLEFT PALATE 

Fogh-Anderson, Pool: Harelip and Cleft 
Palate. Acfa Chirurgica Scandinaeia 
Vol. 94, Ease, m-rv, 1946. 

Fogh-Anderson gives an interesting de- 
scription or the management of harelip and 
cleft palate deformities in Denmark by his 
father, V. Fogh-Anderson. When a child 
with harelip or deft palate is delivered, the 
birth is immediately reported to the Invalid- 


ity Insurance Court. Subsequently the 
children are summoned through the State 
Institute for Defects of Speech for examina- 
tion, with ensuing operation, which is per- 
formed in a central hospital by Surgeon-in- 
Cbief V. Fogh-Anderson. Xow about 150 
patients are treated every year by one or 
more operations. Dental care and speech 
lessons are given either in Copenhagen or in 
Aarhus. 

The most favorable age for operation is 
about 2 months for harelip and 2 years for 
cleft palate. The age of 2 years ha3 been 
accepted as the most favorable time for oper- 
ation of cleft palates, since the operative 
mortality is rather high before that age, 
in particular within the first year of life, 
and the results of speech become correspond- 
ingly poorer the later the operation is carried 
out after this date. 

The operation is generally performed un- 
der light chloroform anesthesia, which is 
found not to be harmful to young infants. 
Local anesthesia with novocaine-adrenalin is 
given to older children and adults. 

The operative technic for both harelip and 
cleft palate is that introduced by Veau. In 
cases of double harelip one side is operated 
on first and the other 6 to 8 weeks later. If 
there is a difference between the two sides 
the broadest cleft is always treated first in 
order to avoid too much tension at the time 
of the second operation. Foch-Anderson be- 
lieves that the removal of a wedge-shaped 
segment of the vomer results in a flattened 
upper lip. He finds that comprehensive 
mobilization and treating each side of the 
lip separately permit closure of the lip with- 
out removal of a segment of the vomer. 
Pressure from the soft tissues will put the 
premaxilla in place slowly but forcefully or 
perhaps inhibit the growth of the vomer. 

Editorial Comment: This is a very com- 
prehensive report and Dr. V. Fogh-Anderson 
in his management and operative repair of 
the harelip and cleft palate has mastered 
what is known by experienced men and has 
arrived at the frontier which still must be 
explored to improve our late operative re- 
sults. The management of the nostril de- 
formity in wide single harelip and that of the 
short columella and the nostrils in the double 
harelip deformity are not discussed. 

Procedures advocated by the author con- 



394 


ABSTRACTS OF CURRENT LITERATURE 


occlusion for 3 weeks; then full function 
allowed. 

Coronoid Fractures: Intermaxillary fixa- 
tion not required. 

Maxillary Fractures: Immobilization by 
intermaxillary fixation when feasible . When 
immobilization not feasible, other methods 
resorted to, such as cast splints attached to 
fixed head appliance. 

Weiner, L., and Wald, A. H. : Fibrin Foam 
and Thrombin as Used In the Surgical 
Removal of a Large Flbromyxoma of 
the Mandible. J. A. Denial A., 33: 
731, June, 1946. 

Weiner and Wald report a case in which 
the patient had a history of swelling in the 
region of the right lower first molar of six 
months’ duration. Roentgenograms showed 
a multilocular area of radiolucency sugges- 
tive of multilocular cysts or adamantinoma. 
At operation the bicuspids were removed on 
this side, a flap of the mucosa was resected 
medially, the overlying alveolar bone was 
removed, and the neoplastic mass enu- 
cleated. After thorough debridement the 
bony defect was filled with a mixture of 
human thrombin, penicillin, and saline solu- 
tion incorporated in a matrix of fibrin foam, 
over which the margins of the incision were 
then closed. Healing progressed unevent- 
fully until the fifth day, when moderate 
swelling and pain appeared. Four injections 
of 20,000 units of penicillin, at 2-hour inter- 
vals, were given directly into the remnant 
of the fibrin foam implant. The next day 
the patient was asymptomatic and thereafter 
healing was uneventful. The pathologist’s 
report was flbromyxoma of the mandible. 

Thoma, K. H.: Ankylosis of the Mandibu- 
lar Joint. Am. J. Orlhodont. & Oral 
Surg. S3: 259, May, 1946. 

The arguments for early operation in cases 
of ankylosis are given by Thoma for preven- 
tion (1) of underdevelopment of the jaw and 
resulting difficulties with dentition and dis- 
figurement such as mandibular retrusion and 
bird face; (2) of maxillary protrusion and 
contraction due to use of dilators to force the 
jaws apart in young patients; and (3) of 
atrophy and fibrosis of the muscles of the 
jaw in patients of any age if operation is done 
before the ankylosis has been present for too 


long a period of time ; and by early operation 
on patients of any age rampant caries is 
avoided. 

In a series of 18 cases 2 were due to birth 
injury, 6 to rheumatoid arthritis, 2 toMarie- 
Strumpell’s disease, 2 to septic arthritis, 2 
to osteomyelitis, and i were due to malunion 
of condylar fractures. Of these 13 were uni- 
lateral, and 5 bilateral, the latter occurring 
in rheumatoid arthritis, Marie-Strumpell’s 
disease, and septic arthritis. 

Thoma advises condylectomy in all cases 
in which the joint has started to become 
ankylosed or in which arthritic processes 
cause pain and limitation of motion. Osteo- 
arthrotomy is recommended if there is com- 
plete bony union. In both operations the 
cavity which is produced by the removal of 
bone is drained with a piece of rubber dam 
for 24 hours. In septic cases a rubber tube, 
such as a piece of No. 10 catheter, is inserted 
through the fiBtulous opening, if present, 
into the wound for the injection of a weak 
solution of penicillin. 

Three caseB are reported in some detail. 
One patient had a unilateral mandibular 
ankylosis due to rheumatoid arthritis; an- 
other, a unilateral mandibular ankylosis due 
to mastoiditis secondary to a fracture of the 
base of the skull, and the third had a uni- 
lateral partial ankylosis caused by osteo- 
myelitis of the condyle. 

NOSE 

Dupertuls, S. M.: Free Ear Lobe Grafts of 
Skin and Fat; Their Value In Recon- 
struction about the Nostril. Plastic & 
Recon. Surg., 1: 135, Sept., 1946. 
Dupertuis presents a study of free com- 
posite ear lobe grafts in reconstruction of 
defects about the nose, based on a total of 15 
grafts done on 11 patients. He prefers the 
ear lobe as the donor site for these grafts of 
skin and fat, because he feels they are espe- 
cially suitable in shape, color and texture 
for reconstruction of the ala, nasal tip and 
columella. 

Attention is called to the following points 
in the procedure : Size and shape of the graft 
are first measured on the lobe of the ear. 
The straight portion of the lobe between the 
tail of the helix and the dependent curve is 
selected and a triangular wedge-shaped piece 
of ear lobe excised. The donor site is closed 
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(2) The flap is located in a suitable, com- 
fortable place on the abdomenor chest. For 
the hand this is usually in the lower quadrant 
on the same side. Fora volar surface defect 
the pedicle is up toward the thorax; for a 
dorsal surface defect the pedicle is down 
toward the inguinal region. The flap with a 
short broad base is cut to lit the defect but 
with an additional one- third allowance for 
shrinkage. 

(3) The bed of the flap is reduced in sire 
with sutures along the edge and the rest is 
grafted with a split graft. 

(4) The flap is sewed in loosely among the 
base with a few fine sutures and is then 
closed around its sides with deep fine sutures 
and a few skin sutures. 

(5) Fixation with adhesive tape and cot- 
ton wastp pressure dressings is advised. 

On the fingers and palm free skin grafts are 
preferable to flaps if they can be used. Free 
full thickness grafts from the neck are of 
value on the dorsum of the fingers to obtain 
the beat pad. Cross-arm flapsare used when 
the thin skin of the arm is necessary to secure 
function in a finger or the thumb web. 

The detaching of flaps is done in 14 to 20 
days. The edge is usually sewed in accu- 
rately. Partial detaching can be done as 
indicated, severing part of the pedicle on 
two or three occasions. 

Tubes are necessary for thumb reconstruc- 
tion. Often flaps must be thinned. 

Webster. George V.: Late Repair of Ten- 
dons In the Hand. rim. J. Surg., 7£: 
in, Aug., 1946. 

While primary tendon repair is frequently 
followed by poor results, suture of extensor 
tendons la most apt to give good results, as 
pointed out by Webster. Repair of flexors 
is less successful ; those sutured at the wrist 
yielding the best results ; repair in the palm 
is less satisfactory. 

The reasons for poor results in primary 
tendon suture are : 

(1) Anatomical: The flexors are more 
Powerful than the extensors and thus over- 
come adhesions which form about the exten- 
cor tendons. Absence of tendon sheaths 
about the extensors except beneath the 
carpal ligament allows more ready movement 
tendon in the areolar tissues, 
caight line” pull of the extensor tendon 


over the dorsum of the metacarpals predis- 
poses to good extensor function. 

The flexor tendons show only slight differ- 
ential motion at the wrist and separate into 
individual functional tendons in the palm, 
supplemented by the lumbrical muscles. 
Acting as a unit they can function although 
scarred. The flexors and extensors of the 
wrist are powerful so they tend to stretch 
adhesions in the flexor tendon compartment 
at the wrist. The tendon sheaths at the 
wrist are grosser than in the fingers. The 
pull of the flexor muscles at the wrist is also 
"straight line," tending to loosen adhesions. 

In the palm the adhesions of a flexor ten- 
don following primary repair are more dis- 
abling because the motion of the tendon is in 
direct proportion to the degree of the flexion 
of the finger. There are no tendon sheaths 
in the palm except for the little finger and 
the thumb and distal to the distal palmar 
crease for the other fingers. Repaired ten- 
dons glide in the areolar tissue. In the 
finger and the thumb the tendon runs in a 
sheath and firm tunnel. Primary repair 
within these tunnels is followed by swelling 
of the tendon and necrosis. If the sublimis 
tendon is removed, only the profundus is 
repaired and the tunnel is Bplit or unroofed, 
necrosis does not occur but adhesions do 
form . The pull of the flexor muscle through 
an angle is never as effective in overcoming 
adhesions as it is in the palm and wrist. 

(2) Bacterial: Koch has emphasized the 
danger of bacterial contamination. Repair 
in the first 6 hours has been considered of 
maximum safety but chemotherapy has ex- 
tended the safe period up to 24 hours. How- 
ever, this extended period should be used 
for repair of extensor tendons and flexor ten- 
dons severed at the wrist or in the palm only. 

Soap and water cleansing, careful debride- 
ment, good skin preparation and aseptic 
operative technic reduce bacterial con- 
tamination. 

(3) Surgical Errors: Wrong incisions; un- 
necessary trauma at operation; use of too 
gross suture materials; operating in a bloody 
field without employment of a tourniquet; 
institution of motion too early ; and inade- 
quate technic (suture). 

Late Tendon Repair: If no initial surgery 
has been performed and the wound closed 
per primum, or if skilful initial surgery haB 
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ceming which experienced plastic surgeons 
disagree are the proper age for operation, the 
Veau palate repair (a modified Langenbeok) 
versus the bone-flap repair (Warren Davis) 
and the advisability of closing the two sides 
of the lips separately in double harelip in- 
stead of a single stage repair. 

In the United States an increasing number 
of plastic surgeons favor the utilization of the 
prolabium for the entire length of the lip in 
double harelip repair rather than increasing 
the length of the lip by means of skin flaps 
brought down from the maxillary processes. 
Dr. Fogh-Anderson does not state which of 
these methods he prefers. 

Weaver, D. F., and Bellinger, D. H.: Bifid 
Nose Associated with Mldline Cleft of 
the Upper Lip. Arch. Otol. 44 : 480, 
Oct., 1946. 

Weaver and Bellinger found only one case 
reported in the literature where a bifid nose 
was associated with a midline cleft of the 
upper lip. The patient’s nose had excessive 
width of the bridge, measuring 4.5 cm. be- 
tween the inner canthi. The lip was 
repaired 2 weeks after birth. The first stage 
of nasal reconstruction was done about 10 
weeks after birth, at which time the alar 
cartilages and two halves of the septum were 
approximated, the columella narrowed and 
the excess skin removed. 

The authors plan to wait until the child 
has attained complete growth before at- 
tempting to narrow the nasal bridge because 
of possible interference with development of 
the lacrimal ducts and sinuses. 

Editorial Comment: Several known but 
unreported cases of bifid nose should be re- 
ported so the experiences of numerous sur- 
geons can be compared regarding the most 
advantageous time for repair, and the opera- 
tive procedures correlated. 

hand and foot 

Rubin, Leonard R., Major: Repair of Avul- 
sion Wounds of the Hands and Feet by 
the Flap Graft. Am. J. Surg. 72: 373, 
Sept., 1946. 

Use of the flap graft in repair of avulsion 
wounds of the hands and feet is discussed 
by Rubin. In hand defects the usual donor 
site was the abdomen, the flap base being 
directed superiorly or interiorly and never 


cutacrossthemidlinc. The flaps were thick 
and included all Bkin and fat down to 
Scarpa’s fascia. The widest pedicle possible 
was used and the flaps were cut larger than 
the defect. 

For foot defects the donor sites were the 
anterior, lateral and medial aspects of the 
thigh. The base of the flap was usually 
placed superiorly but an occasional retro- 
grade flap was used. The flaps were delayed 
when necessary. 

In the recipient site only frankly necrotic 
tendon and bone were excised before a flap 
was placed over the defect. All granulation 
and early scar tissue were removed. Fresh 
skin edges were cut and undermined to 
facilitate suturing. By this means the size 
of the defect can also be decreased. 

Brown, Jame3 B. ; Cannon, B. ; Graham, W.; 
Llscher, C.; Scarborough, C. Parke; 
Davis, W. B., and Moore, A. M.: Direct 
Flap Repair of Defects of the Ann and 
Hand. Ann. Surg., 11: 706, Oct., 1945. 

According to Brown el alii, direct abdomi- 
nal and chest flaps, which comprise the prin- 
ciple of a short broad pedicle, allow complete 
mobilization and immediate use. This Baves 
time in comparison with the tube flap 
method. The crippled extremity is freed of 
itB scar by dissection and the flap is prepared 
at the same time. The arm or band is 
planted under the flap and in 2 to 3 weeks it 
can be detached from the abdomen. Then 
deep work on bone, nerve or tendon can bo 

done. These direct flaps may be used within 

the first few days of the original injury; 
tendon and bone fragments can be saved and 
bone union advanced. 

The diagnosis and recording of arm and 
hand injuries are important, a separate nota- 
tion on each finger being required. Sensa- 
tion in the fingers is of paramount impor- 
tance, for the decision of trying to save or 
remove fingers may depend on its presence. 
The use of the following simple charting 
method is suggested : 

Fingers are designated by number— 1 2 3 4 5 
Joints are designated by letter — A B C 
Metacarpals and phalangeB by — W X Y Z 

Technic: (1) The open wound is prepared 
or the scarred area is resected so that an ade- 
quate blood supply is present. 



ABSTRACTS OF CURRENT LITERATURE 


399 


the great toe on the opposite side ia the best 
digit for substitution. 

Operative Procedure : A U-shaped Sap is 
turned distally at the base of the second toe, 
and both dorsal arteries are divided. The 
extensor tendon is cut high, the periosteum 
is reflected in a cuff and the bone divided. 
A transverse incision is made across the 
finger stump, the extensor tendon is located, 
the periosteum reflected and the bone end 
refreshened. The bone of the finger and 
toe are approximated by suturing the re- 
flected periosteal cuffs. The extensor ten- 
dons are sutured so that the suture line is 
proximal to the periosteal closure. The akin 
flap is sutured to the skin of the finger, and 
a plaster cast is applied. In one month the 
volar attachment is divided and the flexor 
tendon sutured. 

Havrahow, Edward M.: The Split Thick- 
ness Skin Graft as a Covering Follow- 
ing Removal of a FingemaiL Surgery 
iO: 398, Sept. 1948. 

Bavrahow recommends split graft to re- 
place the nail where the fingernail and its 
radix must be removed. He claims that the 
graft resembles a mail in appearance. 

MISCELLAHEA 

Brown, J. B.; Cannon, B.; Iischer, C.; 
Davis, W. B., and Moore, A. : Surgical 
Substitutions for Losses of the Exter- 
nal Ear: Simplified Local Flap Method 
of Reconstruction, Surg. Gy nee. & 
Obsl. S4-- 192, Feb., 1947. 

Brown et alii outlined a relatively simple 
method for reconstruction of the external 
ear in patients in whom enough surro unding 
scalp tissue is present. 

Whatever ia left of the stump of the auricle 
is freshened and implanted under a scalp flap 
above and behind the ear. When union is 
firm (in 2 to 3 weeks) a piece of preserved 
costal cartilage in the desired shape is put 
underthescalpflap. In another 3 to 4 weeks 
the flap and cartilage are dissected free from 
the skull so a3 to leave soft tissue attached 
to the under-surface of the flap and the skull. 
The resultant double raw surface is covered 
with a single large thick split-akin graft. A 
small tubed flap from the immediate neck 


region can be added for a helix but i3 seldom 
necessary. 

By this plan, losses of the helix and pinna 
can be repaired in two operations, and total 
reconstruction of both ears has been done in 
as little as three operations. The authora 
reco gniz e these restorations a3 substitutions 
and concentrate on the size, general shape 
and the direction of the reconstructed ear. 
They feel that a general outline and promi- 
nence may at least fail to attract attention. 

Thoma, K. H.; Smith, H. W.; Rosco, EL F., 
and Goldman, EL M.: Miscellaneous 
Case Reports. Am. J. Orthodont. & 
Oral Surg. S3: 282, May, 1946. 

The following case3 are described in detail 
by Thoma and his colleagues. 

A 47-year old man waa treated successfully 
for a comminuted fracture of the horizontal 
ramu3 of the right mandible by circumferen- 
tial wiring of the jaw around a Gunning split 
of acrylic material. 

A 45-year old woman with a compound 
fracture of the right horizontal ramu3 into 
the mouth, with displacement of the poste- 
rior fragment, was treated by a transosseou3 
wiring of the fragments and application of 
Jelenko splints to the upper and lower 
archee, with fixation first by elastics and 
then by wire. Following the open reduction 
the molar tooth in the line of fracture W33 
extracted as were also the lower right central 
incisor and a root in the premolar region. 
Two dsys Ister x-ray examination showed 
that the posterior fragments had again be- 
come displaced. Five days after the open 
reduction its revision was carried out. It 
was found that the fragments could slide 
over each other, shifting the wire which 
made it possible for the posterior fragment 
to displace upward. The fragments were 
wired together again, but this time with the 
wire running perpendicular to the lineof frac- 
ture. The course was uneventful following 
the second operation. 

A 52-year old man with a compound frac- 
ture of the right mandible in the mental 
region and a subcondylar fracture on the 
left was treated by transosseous fixation of 
the two fragments in the mental region with 
22-gsuge stainless steel wire, by extraction of 
two teeth, and the insertion of a Steinmann 
pin through the anterior portion of the man- 
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been done but non-funetion results, the 
chances for repair are best. If infection has 
occurred, foreign bodies remain or surgery 
has been poor or multiple, late tendon repair 
offers little hope. Some of these conditions 
can be improved by scar excision and re- 
placement by a pedicle flap. 

Fingers with stiff joints, severed nerves 
and serious defects are unsuitable for late 
tendon repair. In many of these instances 
amputation must be considered. 

A hand with flexible joints, intact nerves 
and good circulation has the best prognosis 
for late tendon repair but even this rarely 
yields perfect return of function. Results 
should be evaluated in one year to 18 months. 

Technic: (1) A bloodless field is secured 
by placing of a pneumatic cuff tourniquet 
about the upper arm. Allow a 10-minute 
rest period each hour. 

(2) Plan incisions. Extensor tendora are 
exposed via two or more transverse incisions ; 
flexor tendons in the finger via mid-lateral 
incisions dorsal to the digital nerves and ves- 
sels ; in the palm, through a palmar flap along 
the flexion creases, and in the wrist through 
transverse incisions. 

(3) Remove all deep scar. Be prepared 
to use a graft for closure. 

(4) Open sheaths from the side to preserve 
the volar gliding surface. 

(5) In the palm, the sublimis tendon is 
routinely excised and effort is concentrated 
on the profundus tendon. In the wrist, ex- 
cision of scar alone is frequently all that is 
necessary. 

(6) Extensor tendons are exposed and re- 
paired by simple approximation. 

(7) A segment of palmaris Iongus tendon is 
useful as a graft for shortened tendons. 

(8) Flexor tendons are repaired by direct 
approximation in the wrist and hand, the 
wrist being flexed during healing. If retrac- 
tion is severe, a tendon graft is used. 

(9) In the fingers, tendon repair of the 
flexor almost always requires a graft. 

(10) Severed nerves should be repaired 
wherever possible. 

(11) Closure of wounds should be without 

buried sutures in subcutaneous tissue. Ap- 
proximate the skin edges carefully. 

(12) Pressure dressings and splints are 
used to maintain the position of a relaxed 
tendon at rest. 


(13) Postoperatively the arm is elevated. 
Circulation of the fingers is checked, and 
the first dressing is applied on the eighth to 
tenth day when Butures are removed. 

After-Care: Do not move the repaired 
tendons for 3 weeks. Active exercise is 
begun from 4 to 6 weeks. Then active and 
passive exercises and physiotherapy are in- 
stituted. Time and willing cooperation by 
the patient are major factors in successful 
results. 

Young, Forrest: Transplantation of Toes 
for Fingers. Surgery SO: 117, July, 1946. 

In the opinion of Young, the indications 
for replacing lost fingers partially or com- 
pletely are for the most part cosmetic. One 
can get along well with three fingers as long 
as the thumb is intact. However, since loss 
of a thumb causes great disability, numerous 
methods have been used to restore the 
thumb. These include prosthesis, phalangi- 
zation, rotary angulatory osteotomy, tubular 
pedicle graft with inserted bone grafts, 
transplantation of index finger to the posi- 
tion of the thumb, and digital transplanta- 
tion from either hand or foot. The prosthe- 
sis is fair cosmetically but is insensitive, and 
troublesome to keep on. Tubed graft of the 
skin and subcutaneous tissue with a bone 
graft can elongate a finger. However, the 
skin is never of the same color or texture, 
and there is no nail. Transplantation of a 
toe comes closest to fulfilling the require- 
ments of appearance and function. 

Nicoladini conceived the substitution of 
toes for fingers in 1900, in using part of the 
second toe for a partial defect of the finger. 
Various other cases have since been reported. 
While Bunnell condemns digital transplan- 
tation, others report some good results. 

Finger reconstruction should be limited to 
losses of such a nature that the transplanted 
toe can restore normal length. The best 
digit for substitution is the second toe on the 
same side. Failure results if the patient 
cannot bear the irksome position for the 
necessary 3 to 4 weeks. Premature division 
of the pedicle causes loss of the toe or poor 
circulation, predisposing to atrophic changes 
and scarring. Even if tendons are united, 
active motion is not assured, but fair sensa- 
tion returns. For losses of the thumb from 
the metacarpophalangeal joint, transfer of 
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3 years before. X-ray examination showed 
a multicystic tumor expanding the mandible 
and extending from the right first premolar 
to the suhapioal area of the left first molar. 
By removing the bone anterior to the tumor 
mass it was possible to enucleate the entire 
mass with the teeth in situ except for the 
last two teeth, which tore away when the 
tumor was removed. The mandibular nerve 
was preserved on the left, but the bone was 
removed on the left Bide of the symphysis, 
where the roentgenogram had shown inva- 
sion. On the right the tumor cavity ex- 
tended under the second molar, and in the 
attempt to extract this tooth the jaw was 
fractured at the symphysis where the bone 
was very thin. A hole was drilled in the 
r emainin g part of the lower border at this 
place in each fragment, and the fragments 
were impacted and held firmly by trans- 
osseous fixation. Fibrin foam and thrombin 
were used for hemostasis; the wound was 
closed with a drain in the cavity to take care 
of any bleeding that might occur. The post- 
operative course was uneventful. The drain 
was removed on the second postoperative 
day, and the patient was discharged on the 
fifth postoperative day. Pathologic exami- 
nation showed fibromyxoma of the mandible. 

A 46-year-old woman was admitted with a 
history of a removal of an adamantoblastoma 
4 years before. This had recurred, and 
biopsy made a few days before entry was 
diagnosed as adamanatoblaatoma. The pa- 
tient had a large swelling in the region of the 
angle of the left mandible, about 10 x 10 cm. 
insize. X-rayexaminationshowedanosteo- 
lytic central defect at the angle of the jaw, 
with evidence of resorption at the posterior 
part of the inferior and superior borders of 
the jaw extending well into the ascending 
ramus. The lesion was resected by first 
making an incision anterior to the ear and 
performing an osteotomy in the subcondylar 
region. The condyle was left in to Berve 
later as an attachment for a bone graft. The 
lesion was exposed through a curved incision 
running from behind the angle of the jaw 
almost to the chin. The mandible was cut 
through near the mental foramen with a Gigli 
saw, and the lesion as well as the mandible 
with the buccal mucosa involved were re- 
moved. In doing this the internal maxillary 
artery waa tom and a considerable amount of 


bleeding resulted. An acrylic resin prosthe- 
sis was then inserted and wired to the ante- 
rior fragment after the wound into the mouth 
had been first closed. Postoperatively the 
oral wound opened with a sloughing at the 
edges, and later at the anterior end of the 
skin incision a large amount of fluid-like sub- 
stance was removed. Neither this wound 
nor the intraoral wound would heal. Finally 
the acrylic splint was removed, the intraoral 
wound waa closed, and a Dakin’s tube was 
inserted in the extraoral fistula. Penicillin 
was given locally as well as intramuscularly. 
The condition then took an uneventful 
course. 

A 40-year old woman complaining of a 
canker sore of li months duration was shown 
by biopsy to have carcinoma of the alveolar 
process and hard palate on the left. An 
ulcerated lesion waa present which extended 
from the third molar region to the second 
premolar and to the midline of the hard 
palate. A roentgenogram revealed destruc- 
tion of the maxilla in the region of the ex- 
tracted first molar and a rounded cyst-like 
mass in the floor of the right antrum. Under 
pentothal sodium intravenous anesthesia 
with an intratracheal tube inserted through 
the nose and a postnasal plug to close the 
passage, the teeth on the left side of the 
marilla were extracted and the carcinoma 
destroyed by fulgeration. Postoperatively 
the patient did well and was given penicillin 
troches to control the odor from the slough. 
Pathologic examination of the specimen re- 
vealed epidermoid or squamous cell car- 
cinoma, grade II. 

Thoms, K. H., and BlumenthaJ, F. R.: 

Heredity and Cyst Formation. Am. J. 

Orlhodont. & Oral Surg., S3: 273, May, 

1946. 

The pedigree of a family with a tendency 
to the development of dental cysts is given 
by Thoma and Blumenthal. Twelve mem- 
bers of this family in three generations are 
known to have developed dental cysts of one 
sort or another — globulomaxillary cysts, 
dentigerous cysts, follicular cysts and a 
parodontal cyst. In many cases the cysts 
were multiple. The case histories and 
roentgenograms on five of these patients are 
given. 
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dible. To the latter were attached Frac- 
Sure rods, which in turn were attached to a 
plaster head cap. Postoperative recovery 
was uneventful. 

A 38-year old man with a submaxillaiy 
abscess due to acute pericoronitis was 
treated successfully by extraction of the 
involved teeth and two aspirations of pus 
from the abscess cavity, followed by instilla- 
tion of penicillin into the cavity. 

A 46-year old man was treated for chronic 
osteomyelitis of the horizontal ramus of the 
mandible by sequestrectomy and sauceriza- 
tion and did well postoperatively. After 
the second postoperative day, on which he 
was discharged from the hospital, he took 
penicillin orally four times a day on an empty 
stomach, in a SO, 000-unit dosage. 

A 15-year old boy entered the hospital 
with a ranula which he had first noticed 
in the floor of his mouth 2 months before. 
Three months prior to entry he had been 
kicked in the lower jaw while playing foot- 
ball. At operation a cyst membrane was 
found to lie directly under the covering of 
the mucous membrane. When this was 
penetrated another cyst was found. The 
second smaller cyst was excised, and the 
periphery of the first cyst was sutured to the 
floor of the mouth. Besides some edema in 
the floor of the mouth and difficulty in swal- 
lowing the course was uneventful. 

In a 6-year old boy a dentigerous cyst of 
the maxilla was found at operation to be 
formed from the follicle of the first perma- 
nent incisor, which had not erupted. The 
thin cyst membrane was detached from the 
bony wall until it remained attached only at 
the neck of the incisor. While the incisor 
was held in place with an instrument, the 
membrane was excised from around the tooth 
and removed. The two deciduous incisors 
were, then extracted. The postoperative 
course was uneventful, but the second as 
well as the first incisor erupted out of their 
normal positions. Theorthodontist who was 
consulted recommended that the teeth be 
banded in about 6 months and aligned in 
proper occlusion. 

A 13-yearold boy entered the hospital with 
a mass in the left maxilla, which had been 
present for 5 years. He also had irregularity 
of dentition, and in the year before entry the 
growth of the mass had produced deviation 


of the nasal septum. Before operation a 
free-flowing dark brown fluid was obtained 
at aspiration of the mass indicating that it 
was a dentigerous cyst. The cyst extended 
into the maxillary sinus and at operation a 
mesiodens was found in it. The cystic mem- 
brane was enucleated in one piece with the 
mesiodens. The intraoral wound was closed 
after an opening had been made into the nose 
beneath the inferior turbinate bone and the 
cavity had been packed with petrolatum- 
impregnated game. The postoperative re- 
covery was good. The pathologic examina- 
tion showed that the cyst was a dentigerous 
one formed from a mesiodens. 

A 42-year old man entered the hospital 
with a diagnosis of adamantinoma of the jaw. 
X-ray examination showed a cystic lesion of 
irregular outline and with a poorly defined 
margin. It extended approximately from 
the first molar on the left to the first molar 
on the right, causing a thinning of the cortex 
of the inferior border and a displacement of 
the canine and second premolar teeth on the 
left. At operation the cyst sac was found 
filled with creamy cholesterol and was re- 
moved in one piece. It was necessary to 
extract the four mandibular incisors; and 
because the root tips of the right canine and 
left premolar extended into the cavity, these 
two teeth were also extracted. The patho- 
logic report was odontogenic cyst of the man- 
dible. The patient made a normal recovery. 

A 7-year old girl was admitted with a chief 
complaint of swelling of the gingiva fn the 
lower incisor region, which she had first 
noticed 2\ months previously. Examination 
showed a firm, purple mass, 2x3 cm., ex- 
tending over the occlusal surfaces of the 
teeth in the region of the lower left lateral 
incisor. X-ray examination showed a large 
area of bone resorption around an unerupted 
lower left second incisor extending to the 
region of the central incisor. With an endo- 
therzny knife the tumor was excised along 
with the lower right central incisor and un- 
erupted lateral incisor. With the exception 
of an elevated temperature on the first two 
postoperative days, the postoperative course 
was uneventful. The pathologic report was 
giant cell tumor. 

A 24-year old man entered the hospital 
with a swelling of the mandible anteriorly 
and to the left, which he had first noticed 
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3 years before. X-ray examination showed 
amulticystio tumor expanding the mandible 
and extending from the right first premolar 
to the subapical area of the left first molar. 
By removing the bone anterior to the tumor 
mass it was possible to enucleate the entire 
mass with the teeth in situ except for the 
last two teeth, which tore away when the 
tumor was removed. The mandibular nerve 
was preserved on the left, but the bone was 
removed on the left side of the symphysis, 
where the roentgenogram had shown inva- 
sion. On the right the tumor cavity ex- 
tended under the second molar, and in the 
attempt to extract this tooth the jaw was 
fractured at the symphysis where the bone 
was very thin. A hole was drilled in the 
remaining part of the lower border at this 
place in each fragment, and the fragments 
were impacted and held firmly by trana- 
osseous fixation. Fibrin foam and thrombin 
were used for hemostasis; the wound was 
closed with a drain in the cavity to take care 
of any bleeding that might occur. The post- 
operative course was uneventful. The drain 
waa removed on the second postoperative 
day, and the patient was discharged on the 
fifth postoperative day. Pathologic exami- 
nation showed fibromyxoma of the mandible. 

A 46-year-old woman was admitted with a 
history of a removal of an adamantoblastoma 
4 years before. This had recurred, and 
biopsy made a few days before entry was 
diagnosed as adamanatoblastoma. The pa- 
tient had a large swelling in the region of the 
angle of the left mandible, about 10 x 10 cm. 
in sire. X-ray examination showed an osteo- 
lytic central defect at the angle of the jaw, 
with evidence of resorption at the posterior 
part of the inferior and superior borders of 
the jaw extending well into the ascending 
ramus. The lesion waa resected by first 
making an incision anterior to the ear and 
performing an osteotomy in the subcondylar 
region. The condyle was left in to serve 
later as an attachment for a bone graft. The 
lesion was exposed through a curved incision 
running from behind the angle of the jaw 
almost to the chin. The mandible was cut 
through near the mental foramen with a Gigli 
saw, and the lesion as well as the mandible 
with the buccal mucosa involved were re- 
moved. In doing this the internal maxillary 
artery was tom and a considerable amount of 


bleeding resulted. An acrylic resin prosthe- 
sis was then inserted and wired to the ante- 
rior fragment after the wound into the month 
had been first closed. Postoperatively the 
oral wound opened with a sloughing at the 
edges, and later at the anterior end of the 
skin incision a large amount of fiuid-like sub- 
stance waa removed. Neither this wound 
nor the intraoral wound would heal. Finally 
the acrylic splint was removed, the intraoral 
wound was closed, and a Dakin’s tube was 
inserted in the extraoral fistula. Penicillin 
was given locally as well as intramuscularly. 
The condition then took an uneventful 
course. 

A 40-year old woman complaining of a 
canker sore of li montha duration was shown 
by biopsy to have carcinoma of the alveolar 
process and hard palate on the left. An 
ulcerated lesion was present which extended 
from the third molar region to the second 
premolar and to the midline of the hard 
palate. A roentgenogram revealed destruc- 
tion of the maxilla in the region of the ex- 
tracted first molar and a rounded cyst-like 
mass in the floor of the right antrum. Under 
pentotbal sodium intravenous anesthesia 
with an intratracheal tube inserted through 
the no6e and a postnaaal plug to close the 
passage, the teeth on the left side of the 
maxilla were extracted and the carcinoma 
destroyed by fulgeration. Postoperatively 
the patient did well and was given penicillin 
troches to control the odor from the slough. 
Pathologic examination of the specimen re- 
vealed epidermoid or squamous cell car- 
cinoma, grade II. 

Thoma, K. H., and Blnmenthal, F. R.: 

Heredity and Cyst Formation. Am. J. 

Orthodont. & Oral Surg., 32: 273, May, 

IMS. 

The pedigree of a family with a tendency 
to the development of dental cysts is given 
by Thoma and Blumenthal. Twelve mem- 
bers of this family in three generations are 
known to have developed dental cysts of one 
sort or another — globulomaxillary cysts, 
dentigerous cysts, follicular cysts and a 
parodontal cyst. In many cases the cysts 
were multiple. The case histories and 
roentgenograms on five of these patients are 
given. 
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Bowers, Warner F.: Chlorophyll In Wound 
Healing and Suppurative Disease. 
Am. J. Surg., 73: 37, Jan., 1947. 

The use of water-soluble derivatives of 
chlorophyll in a wide variety of wounds and 
diseases is described by Bowers. He reports 
on his own experience together with that of 
a group of over 30 officers in treating more 
than 400 lesions over a period of 9 months. 

The plastic conditions of 6 patients were 
treated, in addition to such lesions as pilo- 
nidal cyst wounds, fiatula-in-ano, tumor 
clean-up, ulcerative colitis, thoracic em- 
pyema, gunshot wound sinus tracts, burns, 
decubitus ulcers, compound fractures, and 
many urologic and eye, ear, nose and throat 
diseases. 

The mode of action of chlorophyll is as yet 
obscure, but the beneficial effects are appar- 
ently due to its direct antibacterial activity 
in relation to secondary saprophytic and 
proteolytic organisms, and to its rather 
marked stimulating effect exerted on the 
tissue cells of the host. The latter effect is 
demonstrated grossly by the very rapid 
formation of granulation tissue of an unusu- 
ally firm and fine texture. A review of the 
literature relating to the chemistry, pharma- 
cology and bacterial action of chlorophyll is 
included. 

Bowers found that the rapid stimulation 
of granulation tissue was a disadvantage in 
certain plastic cases in which the profusion 
of granulation tissue interfered with the 
procedure of skin grafting, while in other 
cases chlorophyll dressings were used to 
induce a granulating bed suitable for skin 
grafting. 

Greeley, Paul W.: Plastic Surgical Prob- 
lems Related to Orthopedics. Proc. 
Inst. Med. Chicago, 16: 296, Jan. 16, 
1947. 

The majority of plastic surgical problems 
arising in orthopedics are those involving 
cutaneous defects and scar contractures, 


according to Greeley. Failure to solve these 
problems stems from the lack of understand- 
ing of the characteristics of, and the indica- 
tions for, the different types of skin grafts. 
The author therefore includes a list of funda- 
mentals to be kept in mind when a skin graft 
is selected, namely: 

(1) Thin split-thickness grafts (Thiersch) 
are the most certain to grow but will give the 
pooreat functional and esthetic result. 

(2) Split-thickness grafts of intermediate 
thickness, i.e., 40 to 60 per cent total skin 
thickness, are most useful for the majority of 
extensive cutaneous defects such as those 
following bums. 

(3) Thick split-thickness skin grafts fur- 
nish many of the characteristics of the free 
full-thickness skin graft and are useful in 
replacing scar contractures of the neck, 
axillae and dorsum of the hand when a good 
subcutaneous fat pad is present in the 
recipient area. 

(4) Free full-thickness or Wolfe grafts 
give the maximum degree of functional and 
cosmetic result but are the most difficult to 
make grow. They are used primarily in 
covering cutaneous defects of the face and 
the flexor Burface of the hands and fingers, 
where a maximum degree of elasticity and 
surface resistance is desired. 

(5) Free skin grafts Bhould always be 
given preference where the recipient bed is 
covered with a good subcutaneous fat pad 
upon which pressure dressings can be 
applied. 

(6) Pedicle flaps, direct or tubed, are 
utilized primarily (a) when both lining and 
covering are needed, as in reconstructing jaw 
and cheek defects; (b) when it is necessary 
to carry some subcutaneous fat with the skm 
graft, as in covering exposed tendons or other 
deeper structures; and (c) when covering a 
major defect of an extremity in which one 
plans to reopen the skin graft later in order 
to correct underlying pathologic conditions 
of bone, tendon or peripheral nerve. 



THE PROBLEM OF DECUBITUS ULCERS IN PARAPLEGICS 1 - ! 


JOSEPH G. KOSTRUBALA, M.D. t-VD PAUL W. GREELEY, M.D. 

Chicago, Illinois 

Of the several complications of paraplegia, bedsores are the most chronic, 
confining the patient to bed and requiring prolonged and meticulous care. Like 
extensive bums, bedsores are the avenues through which the patient loses 
considerable amounts of proteins which must be replaced. The superimposed 
infection of the ulcers contributes further to production of general debility. 

Some ulcers can be induced to heal with scar tissue formation, by employing 
various agents to combat infection in conjunction with rigid attention to diet 
to maintain satisfactory nutrition. This method is applicable to smaller ulcers 
and even then success cannot always be attained. -Months and even years 
would be required to heal some ulcers. When healing eventually does take 
place by secondary intention, the resultant scar is adherent to the underlying 
bone, is extremely unstable and, when subjected even to insignificant trauma, 
has a tendency to break down and ulcerate. Obviously such conservative 
treatment is debilitating, and discouraging to the patient and surgeon alike. 

In 19-15 a few reports were published on early plastic closure of bedsores. 
The work was done in military hospitals, and various methods were used. Each 
however, entailed excision of the entire pyogenic membrane, and closure by 
mobilizing adjacent skin to cover the defect. It would be interesting to have an 
opportunity to review these early cases to determine the stability of the trans- 
posed skin at this time. 

It is not necessary to go into the etiology of the decubitus ulcer in a paraplegic 
but the following facts need stressing. The ulcers nearly always develop over 
bony prominences and most frequently about the pelvic girdle ; namely, over the 
sacrum, trochanters, ischial tuberosities, and, less frequently, over the anterior 
superior iliac spines. Experience proved that simply excising the entire pyogenic 
membrane and repairing the defect so produced, by mobilization of adjacent 
normal skin, would not remove the immediate cause of pressure ulcers, and that 
the new skin, when subjected to trauma, would ulcerate in a manner similar to 
the original decubitus formation. The importance of removal of the bony 
prominences was later confirmed by the microscopic study (fig. 1), which in ail 
cases indicated changes from simple fibrosis to chronic osteomyelitis, even 
though this could not always be demonstrated clearly by x-ray studies prior to 
the operation. Thus it is obvious that complete excision of the ulcer must 
include the removal of a considerable portion of the underlying bone, to effect 
simultaneously the elimination of the infection and the projecting portion. 

1 From the Division of Plastic Surgery, Department of Surgery, C. S. Veterans Adminis- 
tration Hospital, Hines, Illinois. 

1 Presented at the Annual Meeting of the American Association of Plastic Surgeons 
Memphis, Tenn , May 7, 1947. 
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It is necessary to digress at this point to mention briefly the micropathology 
of the ulcer itself. There is a definite line of demarcation between the normal 
epithelium and the ulcerous membrane. The membrane itself is made up of 
deeply staining necrotic material, below which is found a layer of granulation 
tissue. In the more chronic ulcers, between the necrotic membrane and the 
granulation tissue, there is found a layer of avascular tissue, pale staining and 
resembling collagenous material. Underlying the granulation tissue, there is 
an extensive layer of fibrous scar tissue (fig. 2). 



Fig. 1. Microphotograph of a Section of the Greater Trochanter Removed as a 
Part of the Surgical Treatment of a Decubitus Ulcer 

The bone marrow is mostly replaced by fibrous tissue. There is round cell infiltration 
and one small artery shown presents a hypertrophy of the wall. The veins are uninvolved. 


The most striking changes are noted in the arteries. The walls of these vessels 
are markedly thickened (fig. 3). All coats are involved but the muscularis 
shows the greatest hypertrophy. At times only the intima shows proliferative 
changes. The lumen of the artery is gradually diminished and eventually may 
become completely obliterated. Similar changes in the arteries are found in the 
bone underlying the floor of the ulcer. No such changes are noted in the walls 
of the veins. 

Patients selected for surgery are those who have attained an adequate state 
of nutrition and in whom the ulcer presents locally a well-developed pyogenic 
membrane without any associated acute infection. Penicillin in 100,000 unit 
doses every three hours is started on the evening before the day of operation. 
This is continued postoperatively until all the sutures are removed, which is 
nothin 10 to 15 days. Sulfasuxadine, in 6 gm. doses three times a day, is given 
for a week prior to the operation on all ischial ulcers. Recently paregoric in 
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two-dram doses daily was given to effect some constipation where ischial decubiti 
are to be operated on. 

The surgical procedure varies according to the requirements of each case, but 
in general we have evolved the following technique: 

An incision is made around the opening of the ulcer in normal skin well beyond 
the ulcer edge. By sharp dissection the pyogenic membrane is excised, from the 
periphery to the center until the bone is encountered. The projecting bony 
prominence is then reduced with an osteotome. In the case of trochanteric 
ulcers, the greater portion of the trochanter is removed with a chisel and the 
edges are smoothed with a bone rasp (fig. 4). The ischial tuberosity is similarly 
partially amputated. In repairing sacral decubiti it is necessary to level off 
only the small bony prominences which are easily palpable. 



Fig. 4 . Drawing Showing the Method and the Amount of Bone Removed in the 
Suhgical Treatment of a Trochanteric Decubitus Ulcer 

The entire trochanter is properly exposed and radically removed with a chisel or an 
osteotome. This procedure does not weaken the remaining bone, but it does remove the 
prominence which etiologically contributed to the formation of the ulcer. Elimination 
of such bony prominences minimizes the possibility of recurrences. 

The size of the defect is measured, and a direct skin flap, larger than this area, 
is elevated from a previously selected adjacent donor site. The flap is planned 
to be rotated through no more than an arc of 60 degrees (fig. 5-6). Before this 
flap is transferred to its new position the bony bed is covered by a flap of muscle 
and fascia in the ischial lesions, and by fascia alone in the trochanteric and sacral 
cases. This flap serves as an immediate covering of the bone and as an inter- 
mediate layer between the bone and the fat tissue of the skin. This forms a 
pseudo-bursa which helps to keep the skin flap from adhering to the bone and 
also aids in filling the dead space. The free end of the flap is sutured to the 
remaining periosteum about the stump of the trochanter or the ischial tuberosity. 

The skin flap is next rotated over the defect and sutured to the base and edges, 
using 00 chromic catgut subcutaneously and interrupted silk sutures for the 



Fig. 5. Appearance of a Sacral Ulcer, Repaired Elsewhere by “S” Plast* 

It is widely undermined and surrounded with poorly vascularized skin A suitable 
flap was delineated and partly elevated 



Fig 6 Postoperath e Photograph of Patient Shown in Fig 5 

The operation was performed six months previGuslj . The patient is active and partici- 
pates in the entire program of rehabilitation. 
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two-dram doses daily was given to effect some constipation where ischial deeubiti 
are to be operated on. 

The surgical procedure varies according to the requirements of each case, but 
in general we have evolved the following technique: 

An incision is made around the opening of the ulcer in normal skin well beyond 
the ulcer edge. By sharp dissection the pyogenic membrane is excised, from the 
periphery to the center until the bone is encountered. The projecting bony 
prominence is then reduced with an osteotome. In the case of trochanteric 
ulcers, the greater portion of the trochanter is removed with a chisel and the 
edges are smoothed with a bone rasp (fig. 4). The ischial tuberosity is similarly 
partially amputated. In repairing sacral deeubiti it is necessary to level off 
only the small bony prominences which are easily palpable. 



Pic. 4 . Dbaiving Showing the Method and the Amount of Bone Removed in the 
Surgical Treatment of a Trochanteric Decubitus Ulcer 

The entire trochanter is properly exposed and radically removed with a chisel or an 
osteotome. This procedure does not weaken the remaining bone, but it does remove the 
prominence which etiologically contributed to the formation of the ulcer. Elimination 
of such bony prominences minimizes the possibility of recurrences. 

The size of the defect is measured, and a direct skin flap, larger than this area, 
is elevated from a previously selected adjacent donor site. The flap is planned 
to be rotated through no more than an arc of 60 degrees (fig. 5-6). Before this 
flap is transferred to its new position the bony bed is covered by a flap of muscle 
and fascia in the ischial lesions, and by fascia alone in the trochanteric and sacral 
cases. This flap serves as an immediate covering of the bone and as an inter- 
mediate layer between the bone and the fat tissue of the skin. This forms a 
pseudo-bursa which helps to keep the skin flap from adhering to the bone and 
also aids in filling the dead space. The free end of the flap is sutured to the 
remaining periosteum about the stump of the trochanter or the ischial tuberosity. 

The skin flap is next rotated over the defect and sutured to the base and edges, 
using 00 chromic catgut subcutaneously and interrupted silk sutures for the 


Fig. 10. Postoperative Photograph of the Patient Shown in Fig. 9 

The excision of the ulcer included a radical amputation of the tuberosity, covering of the 
am P Ut « tl0n s iiP?P with a rotary flap obtained from the Biceps Muscle and covering with 
a skin nap. inis was a one stage operation. 
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Pio. 7. An Extensively Undermined Sachal Decubitus Ulcer of 14 Months 

Duration 

In addition to this lesion this patient has similar but smaller ulcers over both trochanters 



— '** — ■ 

Fig 8 Photograph of the Patient Shown in Fig. 7, Fifteen Days 

' ' POSTOPERATIVELY 


There is no tension on the suture line of the flap. The split thickness skin graft roughly 
represents the area covered by the flap. 
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akin. The area from which the skin flap was removed is finally covered with a 
split thickness skin graft, thus eliminating tension on the flap (fig. 8). A very 
large and bulky pressure dressing is finally applied. 

It is admitted that this phase of surgery is relatively new. Better technique 
and improvements of the operative procedures are anticipated. Much is yet 
to be learned, but even at this early date, certain methods have been found to 
produce unsatisfactory results with such frequency that they deserve mention 
if only to be avoided. Multiple small flaps, split skin grafts applied directly on 
the granulating area, and suturing the border skin under tension over the defects 
will invariably lead to failure. 

In more than fifty cases which have been closed by following the above princi- 
ples there were no recurrences of ulcers in the rotated skin flaps. It is believed 
that amputation of the bony prominences is most important in preventing recur- 
rences. The technique of utilizing a rotary flap of skin, together with a fascia- 
muscle flap, and skin grafting of the donor bed so as to avoid tension on the flap, 
have been found promising in the surgical treatment of decubitus ulcers. 

SUMMARY 

Over 50 cases of decubiti in paraplegics have been closed successfully on our 
service. It is felt that the following details are essential in arriving at what we 
consider uniformly acceptable end results: 

1. All patients are given large amounts of penicillin pre- and post-operatively. 
In addition, sulfasuxadine is used when closure of the ischial decubitus ulcers is 
undertaken. 

2. The entire ulcer is excised, including the pyogenic membrane, well beyond 
the ulcer borders into healthy-appearing skin and subcutaneous tissue. 

3. All underlying bony prominences are removed. We have even considered 
the prophylactic excision of bony prominences in cases where it appeared that 
the overlying skin was certain to break down, hoping that this maneuver might 
prevent the customary skin necrosis. 

4. The bony stump, after the removal of either the ischial or trochanteric 
tuberosity, is covered with a flap of adjacent fascia or fascia and muscle in the 
ischial lesions, to prevent adherence to the overlying skin flap and aid in filling 
the dead space. Furthermore, the exposed cancellous bone helps to supply 
increased vascularity to the transposed overlying soft tissues. 

5. All cutaneous defects are repaired with large rotated border flaps of skin 
and subcutaneous fat. No attempt is made to suture the donor area, since 
avoidance of tension is of prime importance. The donor area is covered with a 
split thickness skin graft. 

6. The flap and graft are finally covered with a large and bulky dressing applied 
under moderate pressure. 
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I'’ic. XI. Preoperative Photograph op a Trochanteric Decubitus Ulcer. See 

Pm. 12 



Vic 1° Postoperative Result. The Trochanter was Removed and the Stump 
"Covered with Fascia Lata Prior to the Rotation op the Skin Flap 



THE FATE OF SKIN HOMOTRANSPLANTS PERFORMED 
ON PREVIOUSLY X-RAYED RATS* 

N. RABINOVICI, M.D. 

Jerusalem, Palestine 

In the study reported below we give an acount of an attempt to influence the 
fate of skin homografts in rats by previous irradiation of the recipient animal 
with a single massive x-ray dose. 

MATERIALS AND METHODS 

a) Technique of Irradiation 

The x-ray apparatus (Tuto Multivolt Siemens) was operated at 160 kv. and 
5 ma., with a 0.5 mm aluminium filter. The rats were placed in small boxes 
at about 23 cm from the target. The irradiation consisted of a single dose, and 
the whole of the body of each animal was irradiated. 

b) Design of Experiments 

In. exploratory experiments the lethal dose of x-rays lor rats was determined. 
It was found that after irradiation with 600 r all the animals succumbed within 
3-6 days. Of those receiving 500 r an average of 55 per cent survived. This 
dose was therefore utilized for the irradiation of the recipient animals. Skin 
transplantations were made 48 hours after irradiation. 

The operations were carried out under ether anesthesia and under sterile con- 
ditions. The skin to be transplanted was cut from the abdomen of the donor 
rat and transferred to a freshly operated wound on the abdomen of the recipient 
animal. The grafts were oval in form, measuring 18 mm along the major axis 
and 10 mm along the minor axis. The skin was excised down to the superficial 
fascia and the underlying fat was removed. The recipient bed was carefully 
prepared and hemostasis was absolute. The skin transplants were meticulously 
adapted to the recipient area and fixed by means of a row of 8-10 separate silk 
sutures. Special care was taken to ensure perfect union between the opposite 
skin borders. After transplantation a compressive dressing was applied. 

White stock rats of about 180-250 gr. weight were used in these experiments. 

The effect of X-rays on the white blood cells of the rat 

The effect of a single irradiation with 500 r on the white cell count of rats is shown in 
fig- 1. It is seen that the irradiations are followed by a prompt and abrupt drop in the 
number of white blood cells. In the majority of cases gradual recovery of the white cell 
levels occurs. This recovery is usually slow and the pre-irradiation values are reached 
only after a period of 10-11 days. In some cases the fall in the number of white cells is 
followed by a hypercompensation over-shooting the original values and giving rise to tem- 
porary leukocytosis. 

The differential count reveals (Eg. 2) that the reduction of the total number of white 
blood cells is produced especially at the expense of the lymphocytes and that the level 

• From the Surgical Department “B”, Rothschild Hadassah University Hospital, and 
Department of Experimental Pathology, The Hebrew^University, Jerusalem, Palestine. 
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In general, the process of disintegration took the following course: For three to 
four days after transplantation the gross appearance of the grafts on irradiated 
and unirradiated rats remained unaltered. At about the third to the fourth day 
a marginal necrosis appeared. At this time the graft remained soft, and its 
colour pink. Between four and nine days the colour of the transplanted skin 
changed from pink to brown or brownish-grey. The graft became progressively 
inelastic, blisters appeared on the surface, and exfoliation of the superficial 
epidermal layers occurred. During the last phase the graft became black 
and hard and was finally eliminated. 


Table 1. — Time elapsed from transplantation up to complete necrosis of the graft in 


BATS IZSADIAXED WITH 500 T 

CONTROL BATS 

Rat No. 

Number of days 

Rat No. 

Number of days 

30 

16 

26 

18 

31 

19 

27 

5 

34 

16 

28 

12 

38 

7 

29 

12 

39 

5 

34 

15 

40 

18 

35 

10 

41 J 

9 

36 

11 

42 

9 

37 

13 

43 

20 

63 

21 

44 

4 

66 

16 

45 

18 

67 

7 

48 

7 

68 

7 

49 

8 

69 

7 

55 

7 

70 

7 

58 

5 



57 

15 



58 

7 



81 

23 



62 

6 



Average 

11.6 

Average 

11.5 


As can be seen from Table I there was no appreciable difference between X- 
rayed and control animals as to the time that elapses from the moment of grafting 
until the point of complete necrotization. The period in which the graft breaks 
down varies in non-irradiated rats from 5-21 days, with an average of 11.5 days. 
The breakdown of the grafts in the animals irradiated with 500 r units occurs 
from 5-36 days with an average of 1 1.6 days. 

The previous irradiation of the recipient animal with X-ray doses of 500 r units 
proved thus to be without any influence on the fate and on the duration of sur- 
vival of the skin homotransplants. 

DISCUSSION 

It has come to be acknowledged that permanent skin transplantation between 
two individuals of the same species is not realizable except between monozygotic 
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of polynuclear leukocytes shows practically no decrease. The absolute numbers of white 
blood cells in general and of lymphocytes in particular are at their lowest 48-72 hours after 
irradiation. Our observations on the effect of X-rays on the white blood cells of the rat 
are in accord with the results obtained by the majority of authors working in this field(7). 



Fig. 1. The Effect of a Single Ibkadiation with 500 r on the White Cell Counts 

of Eats 

Composed curve formed by averaging the counts for 37 animals. 



Fig. 2. The Effect of X-bay Tbeatment on the Cibculating Lymphocytes and 
POLYMOBPHONUCLEAB LEUKOCYTES OF RaTS 

Solid line — actual number of lymphocytes. 

Dotted line — actual number of polynuclear leukocytes. 

Composed curves formed by averaging the counts for 37 animals. 

FINDINGS 

In no case did we succeed in permanently transferring skin homografts to 
X-rayed rats. Complete breakdown and destruction of the transplanted skm 
took place at the latest 19 days after the operation. 

There was no consistent difference between the control and experimental 
i n the evolution of the process of destruction of the foreign skin grafts. 
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In general, the process of disintegration took the following course: For three to 
four days after transplantation the gross appearance of the grafts on irradiated 
and unirradiated rats remained unaltered. At about the third to the fourth day 
a marginal necrosis appeared. At this time the graft remained soft, and its 
colour pink. Between four and nine days the colour of the transplanted skin 
changed from pink to brown or brownish-grey. The graft became progressively 
inelastic, blisters appeared on the surface, and exfoliation of the superficial 
epidermal layers occurred. During the last phase the graft became black 
and hard and was finally eliminated. 


Table I. — Tune elapsed from transplantation up to complete necrosis of the graft in 
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16 
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7 

55 

7 

70 

7 

56 

5 
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57 

15 
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58 
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61 

23 



62 

6 



Average 

11.6 

1 Average 

11 5 


As can be seen from Table I there was no appreciable difference betw r een X- 
rayed and control animals as to the time that elapses from the moment of grafting 
until the point of complete necrotization. The period in which the graft breaks 
down varies in non-irradiated rats from 5-21 days, with an average of 11.5 days, 
he breakdown of the grafts in the animals irradiated with 500 r units occurs 
rom 5-36 days with an average of 11.6 days. 

The previous irradiation of the recipient animal with X-ray doses of 500 r units 
proved thus to be without any influence on the fate and on the duration of sur- 
vival of the skin homotransplants. 

DISCUSSION 

It has come to be acknowledged that permanent skin transplantation between 
wo individuals of the same species is not realizable except between monozygotic 
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twins {29, 16, 20, 24). After a period of primary union the transplanted foreign 
skin is invariably destroyed and eliminated, generally within a relatively short 
time. The necrosis of the graft is preceded by a massive invasion of the graft 
by round cells and intense vascular proliferation originating from the graft bed 
(25) . The essential reason for the unfeasibility of homotransplantation probably 
lies in the fact, that the chemical characteristics of all or almost all the tissues 
of the individuals within a certain species are not identical. This difference, 
which Loeb (18) designated as “organismal differentials” determines the reaction 
between the donor and the host resulting in the breakdown of the graft. The 
nature of this reaction is a subject of much controversy. It is highly probable 
that the essential mechanism by which foreign skin is eliminated belongs to the 
general category of “actively acquired immune reactions" (Gibson and Medawar 
(9)). 

Several attempts have been made to overcome the incompatibility which ren- 
ders the homotransplantation impossible. The results of these attempts are 
conflicting. In order to lower the resistance of the host to homotransplants 
Lehmann and Tammann (15) blocked the reticulo-endothelial system by the 
injection of trypan blue. Homotransplantation was performed 14 days after 
the injection of the dye. The authors claim that a number of animals showed 
ideal “takes,” whereas in the controls not a single graft had taken. In contrast, 
Golanitzky (10) treating animals with carmin or trypan blue, never achieved 
successful skin homotransplants. 

Rhode (28) attempted to lower the resistance of the recipient animal toward 
skin homotransplants through previous treatment with blood plasma, serum, 
skin extracts and skin autolysates. This treatment had no effect on the fate of 
the homograft, which usually failed to survive on the desensibilised animals 
longer than in the controls. Splenectomy performed previously to skin trans- 
plantation also had no favorable effect on the “takes” of the skin homografts. 
On the other hand, Baetzner and Beck (1) claimed to have obtained a longer 
period of survival of transplanted foreign skin in desensitised animals. 

Since the problem whether it is possible to alter the resistance of animals to 
skin homotransplants can be regarded as still unsettled, we have decided to take 
it up anew. In order to lower the resistance of the host towards the skin homo- 
transplants we used the method of irradiation with X-rays. 

It is known that in X-rays we have at our disposal an effective means to lower 
the resistance of the organism towards antigens. Benjamin and Sluka (2) found 
in animals irradiated before injection of beef serum the precepitin titer was lower 
and the antigen disappeared more slowly than in normal animals. Hektoen 
(12, 13) showed that production of lysin for red blood corpuscles was markedly 
reduced in animals which received large doses of x-rays at the start of immuniza- 
tion. The fact that X-rayed animals have increased susceptibility to experi- 
mental infection was shown by Zinsser and Castaneda (31), and Liu, Snyder and 
Enders (17) for typhus rickettsiae, by Naiman (26) for Trypanosoma lewisi, by 
Taliaferro Taliaferro and Simmons (30) for Plasmodium gallinaceum and 
Plasmodium lophurae, by Gowen andZeUe (1 1) for mouse typhoid and by DeGara 
and Furth (6) for pneumotropic viruses. 
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In numerous experiments it has also been demonstrated that previous x-irradi- 
ation lowers the resistance of animals to transplanted tumors (Murphy and 
Morton (23), Chambers, Scott and Russ (4), Zweig (32)), as well as to leukosis 
(Krebs, Rask, Nielsen and Wagner (14), Furth, Seibold and Rathbone (8)), 
and also permits the survival of tumor-heteroplants beyond the normal time 
period (Murphy (21, 22), Bullok and Rohdenburg (3), Nordholt (27), Clemmen- 
sen (5)). 

Contrary to our expectations, our experiments proved completely negative. 
Grafts of foreign skin on irradiated animals behaved exactly as did those on non- 
irradiated controls. Just as in untreated animals skin transplants on irradiated 
rats became necrotic and were sloughed off. The periods elapsing between the 
operation and the breakdown of the transplants are identical in experimental 
and control animals. The resistance displayed by the animal to skin homotrans- 
plants is not only not overcome by X-rays, but is not even weakened by them. 

In connection with the view put forward by Loeb (19) as to the essential rdle 
of lymphocytes in the mechanism of the elimination of grafts of foreign tissues 
it is noteworthy that in our experiments the elimination of the s k in graft in ir- 
radiated animals took place after a normal period despite the fact that the lymph- 
ocyte count in the circulating blood falls sharply and remains low for a consider- 
able time in recipient animals as a result of irradiation. 

SUMMARY 

An attempt to influence the fate of skin homografts in rats by previous irradi- 
ation of the recipient animal with a single dose of 500 r units is reported. The 
necrosis of the transplanted foreign skin occurred on irradiated rats and control 
animals after the same time period. No difference in the evolution of the process 
of disintegration between control and experimental animals was observed. The 
elimination of the transplanted skin occurred in irradiated animals in spite of 
the fact that the number of lymphocytes in the peripheric blood was considerably 
reduced for a prolonged time after the irradiation. 
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REPORT OF CLINICAL EXPERIENCES WITH HOMOGRAFTS 

W. P. LOXGMIRE, Jr., M.D., H. B. STOXE, M.D., A. S. DANIEL, and C. D. GOOX 

Baltimore, Maryland * 

INTRODUCTION 

As the popularity of free skin grafting spread throughout the surgical world 
in the latter part of the nineteenth century, it was apparently generally accepted 
that skin from one person could be grafted on another with almost the same as- 
surance of success as when the patient’s own skin was used. The literature of 
this period and of the early nineteen hundreds contains numerous reports of suc- 
cessful homografts. 

From about 1910 on, published reports indicate, with very few exceptions, that 
homografting in human beings has not been permanently successful, and for other 
than a temporary covering in certain cases of extensive burns, the grafting of 
skin from one person to another has been abandoned. For a time following the 
introduction of the principles of blood grouping for transfusions it was thought 
that these same factors might govern the successful transplantation of skin from 
one person to another (1). Subsequent investigations, however have indicated 
that homografts repeatedly fail in spite of the compatibility of the known blood 
groups for donor and recipient (2). The only clearly authentic cases of perma- 
nent successful homografts have been in monozygotic twins (3, 4). 

With general acceptance of the fact that random homografts will not survive, 
attention has been directed to investigating the mechanism whereby foreign skin 
is destroyed and to possible methods of preventing this destruction. 

INVESTIGATION OF SKIN GROUPS 

The evidence obtained by Gibson and Medawar (5) and by Medawar (6) in 
numerous carefully controlled experiments in rabbits leaves little doubt thatin 
this animal the mechanism of destruction is based upon the presence of an active 
immunity which develops in the host as a result of the antigen action of the 
foreign tissues of the homograft. The behavior of homografts in the rabbit cor- 
responds closely to that of homografts in man, and it is highly probable that the 
mechanism of destruction is the same in the two species. Holman’s (7) observa- 
tions on homografts in man particularly substantiate this view. 

If this concept is correct, two general methods of approach to the problem 
are available as suggested by Medawar (S) : (a) to alter the tissues of the graft 
in such a way that they are no longer antigenic to the host, a method previously 
investigated by Stone and his associates (9) in the case of certain endocrine glands, 
or to alter the immunological mechanism of the host to accept the foreign tissues 
of the graft; (b) to attempt to find a donor whose unaltered tissues are com- 
patible with those of the recipient and do not act as an antigen. This latter 

» ,* f ' ie Department of Surgery of the Johns Hopkins School of Medicine and the 
Johns Hopkins Hospital. 
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Fig. 1. Granulating Area, on Patient’s Back with Pinch Homografts from Seventt- 
one Different Donors, Four Days After Grafting 


(Pigmented grafts from negro donors are not clearly seen.) 


this area that the homografts were applied On May 10, 1946, seventy-one unrelated volun- 
teer donors were selected without regard to race or blood group. Under local anesthesia 
a single small deep graft was removed from the thigh of each donor and within two hours 
all of the grafts Mere applied to the selected recipient site on the child's back (fig. 1). The 
average diameter of the grafts was 6 mm. The grafts were carefully applied in a definite 
pattern so that each graft could be identified. By the fourth day all of the grafts appeared 
to have taken. At this time one graft was pulled off during the changing of the dressing. 
This was the only graft in the series which was known to have been lost by technical error. 
During the first week the grafts were dressed with a vaseline pressure dressing. Thereafter 
moist compresses were applied and the area was inspected daily. 

Some difficulty was encountered in evaluating the progress of the grafts during the early 
observation due to changing conditions of the surrounding granulation tissue. For in- 
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stance, on May 27 seven grafts were listed as gone. Four days later it was discovered that 
four of these grafts were in place and were viable but that they had been overgrown by 
exuberant granulation tissue. All of the observations are based upon the gross appearance 
of the grafts; no microscopic studies were made. 

From the nineteenth to the twenty-fourth day after grafting the most marked outgrowth 
of epithelium occurred (Chart I). On the twenty-third day spreading epithelium was noted 
about the periphery of thirty-two grafts. From the twenty -fourth to the thirtieth day 
after grafting the spreading epithelium rapidly disappeared so that by the end of this period 
regenerated epithelium was noted about only three grafts; and as these grafts were in areas 



Chart I. Summary of Gross Conditions of Grafts during Fifty-four Day 
Observation Period 


contiguous to the border of the patient's own skin, it is highly probable that they were 
merely serving as a “bridge” for autogenous epithelium. During this same period ulcera- 
tion of the epithelium covering the grafts themselves increased, reaching a maximum on the 
thirtieth day when fourty-nine grafts were described as ulcerated. Following the ulcera- 
tion a pad of collagenous tissue remained and usually could be identified for a period of 
about two weeks. The number of these collagenous pads reached a maximum on the forty- 
second day. At the time of the final observation (fifty-fourth day) two such collagenous 
pads were all that remained of any of the grafts. 

After five and a half weeks there remained a single graft that had retained Us original 
size and was still covered with firm epithelium although there was no spreading epithelium. 
The donor of this graft was traced and a split thickness graft 6 cm. by 4 cm. removed from 
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his thigh and plaeed upon a previously ungrafted area of the patient’s back. There was a 
primary “take" of almost the entire graft (fig. 2); however, nine days later the superficial 
epithelium began to ulcerate and by the fifteenth day only a faint outline of collagenous 
fibers remained of the graft. Strangely enough, it was not until this second graft was al- 
most completely gone that the epithelium of the original small deep graft began to show 
evidence of ulceration. 1 


DISCUSSION 

Medawar (10) has investigated the possible number of skin antigens and skin 
transplantation groups in the rabbit. Pinch grafts were removed from each of 
twenty-two unrelated rabbits and transplanted to all of the other animals, each 



Fig. 2. Photograph of Patient’s Back Six and One Half Weeks after Original 
Homografting and Six Days after Grafting of Split Thickness Graft from 
One of Original Donors 


animal thus serving as a donor and as a recipient to all of the other rabbits. In 
all cases there was an initial take of the grafts; although there was a considerable 
variation in the survival time of such grafts, none were permanently successful. 
From these results Medawar has concluded that there are at least seven inde- 
pendently combined antigens governing the grafting reactions of the skin of rab- 
bits with the corollary that a rabbit may belong to one of at least one hundred 
and twenty-seven skin transplantation groups. 

The results of our experiment were submitted to Dr. Margaret MerelP, for 


r This observation was readily made by gross examination as the donor was a negro and 
ulceration of the superficial epithelium removes the pigmented covering of the graft. 

= Associate Professor in Biostatistics, School of Hygiene and Public Health, the Johns 
Hopkins University. 
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analysis in regard to any conclusions which might be drawn as to the possible 
number of skin groups in human beings. Her report follows. 

“Assume that a population indefinitely great in number is composed of k dif- 
ferent groups of equal size, each group characterized by a specific antigen or 
group of antigens such that it is possible to perform successful skin grafting from 
one individual to another, only if they are members of the same group. 

“Then the probability that one individual chosen at random is a member of 


a particular group is i. If n other individuals are chosen at random, the proba- 
bility that none will be successful skin donors to the first is 


P = 



“If n donors have been tested against a recipient and the results have been 
completely unsuccessful, it is possible to compute P for varying assumed values 
of k and thus to determine the smallest number of groups likely to yield this 
result. 

“If we say that any k which would yield this result five times or more in one 
hundred tests is a possible k, but any k which would yield this result less often 
is an unlikely k, we can, by setting P = .05 solve for the border-line k. Any k 
larger than this is more likely to give this negative result, any k smaller than this 
is too small to make a completely negative result likely. 

“In the observed series where seventydonorsfailed to produce successful grafts 
for one recipient, we would have 



Setting P = .05 and solving for k gives k = 23. Thus we can say that it is 
unlikely that there are less than twenty-three groups. 

“If the groups are assumed to be unequal in size, it can be shown that a still 
larger number of groups would be necessary to give a P of .05. Therefore the 
solution given for equal groups yields the minimum number of groups that it is 
reasonable to postulate from the evidence at hand.” 


Blood groups in homografting 

Padgett (4) reports a series of fourty-four homo transplants of skin, many of 
which were between members of the same family. None of the grafts were per- 
manently successful nor did the relationship of donor and recipient seem to in- 
fluence the take or the survival time of the graft. Skin grafts were transplanted 
from one identical twin to the other and vice versa. These grafts were viable 
over a year later. He checked the blood groups of these patients and made the 
following report: “A faint suggestion is given that immediate takes are more 
probable it the cells (blood) of the donor are not agglutinated by the serum of the 
recipient.” 

Brown and McDowell (2) have reported a patient who received skin grafts 
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from twenty-six donors whose blood groups were determined. None of the grafts 
survived permanently. No relationship was found between the blood groupsof 
donor and recipient and the initial take or length of persistence of the grafts. 
Similarly in our study no correlation could be made between the behavior of the 
graft and the blood group of the donor. The recipient in the present study be- 
longed to blood group B. Of the skin donors whose blood was typed seven were 
group A, two were group B, and nine were group 0. 



Fig. 3. Pinch Homograft Well Healed Two Months after Transplantation to 
Recipient Area Completely Surrounded by Normal Skin 

Microscopic sections of this graft indicate it has probably been replaced by tissues of the 
recipient- 

The use of pinch grafts in the study of homografls 

In 1939 Binhold (11) reported successful homografts in fifty-one of one hundred 
and sixty-seven transplantations after an interval of three to seven months. 
These grafts were small deep grafts or pinch grafts which were fitted into a small 
defect in the recipient’s normal skin. Such grafts could, of course, have been 
readily overgrown by the recipient’s own epithelium. In one of our patients we 
have biopsied a similar type of homograft that grossly appeared to be a permanent 
survival two months after transplantation (fig. 3) . The graft was Covered with a 
regenerated type of epithelium without rete pegs. Hair follicles and sweat glands 
were entirely absent. The normal architecture of the derma was destroyed and 
replaced with scar tissue containing dense accumulations of round cells. Special 
stains demonstrated fragmentation of the few elastic fibers which remained in 
the grafted area. Although it cannot be categorically stated, it seems reasonable 
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to assume from these findings that the original tissues of the graft had died and 
had been replaced by invading tissues from the host. 

Mandl and Rabinovici (12) have reported a case in which pinch homografts 
survived on a granulating area for fifty days. Grossly the grafts survived in 
much the same manner as pinch autografts which were transplanted at the same 
time. However, the homografts did not develop spreading epithelium. Micro- 
scopic studies of these grafts were made after forty-three and fifty days, and 
although they demonstrated the grafts to be viable at this time, it is unfortunate 
that apparently all of the grafts were removed for microscopic study and thus 
it is uncertain whether the grafts might have survived “permanently” or not. 
The pinch graft from one donor in our series of seventy-one different homografts 
showed no gross evidence of absorption until the fifty-first day after transplan- 
tation. 


Infant foreskin as homografts 

Ashley (13) in 1937 reported the successful use of infant foreskins as homografts 
in two cases. In the first case nineteen out of a total of twenty-seven foreskin 
homografts were reported as successful, and the patient’s foot, which had been 
almost completely denuded of skin, was apparently satisfactorily re-epithelial- 
ired. Two of four grafts in the second case took. He states, “They grew well, 
fused with one another and with the edge of the denuded areas.” The grafted 
area of both cases was apparently satisfactorily healed six months later at the 
time of his report. 

As embryonic tissue has been successfully homotransplanted in species other 
than man (14, 15, 16), we felt that this observation warranted further investiga- 
tion and have applied a series of twenty-four foreskins from newborn infants as 
homografts. Immediately following excision the foreskins were placed in a sterile 
container wrapped in gauze which had been moistened with saline. Most of the 
grafts were applied within four hours from the time they were taken. Three 
grafts were stored for as long as twenty-four hours before being used. Twenty- 
four grafts were applied to eight different areas on a total of five patients. The 
grafts were washed with aqueous zephiran, carefully spread out over a clean 
granulating recipient area, and dressed with pressure dressings. Of the twenty- 
four grafts, nineteen were necrotic when first dressed on the fifth day and showed 
no evidence of having taken. The remaining five grafts showed evidence of a 
complete or partial “take” at the time of first inspection as they were firmly at- 
tached, and the color indicated an adequate circulation. None of them, how- 
ever, survived beyond the fourteenth day. We have, therefore, been unable to 
confirm Ashley’s report of the successful use of infant foreskin as permanent 
homografts. 


SUMMARY 

(1) In attempting to explore the possibility of the existence of skin transplanta- 
tion groups in man, homografts were transferred simultaneously from seventy- 
one unrelated donors to a single recipient. Although all grafts originally 
“took,” none survived permanently. 
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(2) It has been determined from these results that if such skin transplanta- 
tion groups do exist, it is unlikely that they are less than twenty-three in number. 

(3) Additional evidence has been obtained to indicate that the blood group of 
recipient and donor do not influence skin homografting. 

(4) Histological studies of a homograft transplanted as a pinch graft into a 
bed surrounded by normal skin suggest that what appears to be a permanent 
survival of the homograft is actually an overgrowth of the area by the tissue of 
the host. 

(5) Of twenty-four newborn infant foreskins used as homografts an initial 
“take” was obtained in five instances. None of these grafts survived per- 
manently. 
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SURGICAL REMOVAL OF TRAUMATIC TATTOOS OF THE FACE* 

PRESTON C. IVERSON, M.D. 1 

Philadelphia, Pa. 

Traumatic tattoos of the face are deposits of pigmented foreign bodies, usually 
dirt and detritus, which have been forced into the tissues by a variety of mechan- 
ical means, and can involve any or all layers of the skin and subcutaneous tissues. 

Once imbedded, their removal becomes a problem of recognized importance, 
which could be solved in a relatively simple manner at the time of injury. More 
courage, and a little extra time on the part of the attendant who cares for the 
initial wound would eliminate the disfigurement and prevent the necessity of 
subsequent surgical repair. 

Since the patient’s condition following injury is sometimes unfavorable for 
surgery, these wounds are frequently neglected. However, with novacaine in- 
filtration or block, the procedure is not shocking, and the few extra minutes 
required for the thorough cleansing and debridement of the wound frequently is 
more than compensated by the elimination of a facial disfigurement which is a 
source of curiosity and considerable embarrassment to the patient. 

The accepted initial care, as is well known, is conscientious scrubbing with a 
moderately stiff brush and copious irrigations with warm normal saline, followed 
by ether, and dressing with vaseline gauze. 

However, once the wound has been allowed to heal, and the surface epithelium 
has formed, the foreign bodies are trapped in the tissues 3nd nothing less than 
surgical removal will eliminate the disfigurement. It is true that a small per- 
centage of the material may, over a period of time, find its way to the surface 
and be extruded, but the amount is usually insufficient to make much change 
in the extent or depth of color of the deposit. 

The procedure to be described for the removal of the healed tattoo is one which 
seems to have promise in those cases involving mainly the dermal layers. In 
cases in which both the skin and subcutaneous tissues are involved, it has proven 
likewise beneficial by uncovering the deeper deposits, which can frequently then 
be removed by simple excision. 

Although the procedure appears to violate, by its seemingly brutal treatment 
of tissues, some of the fundamentals of surgical technique, the final results in 
our hands have been more encouraging than any previously devised methods. 

Other procedures used for the correction of extensive tattoos are (1) Total 
excision and replacement with free skin grafts. The primary objections to this 
method are secondary contracture and pigmentation of the graft. In some free 
grafts, on the other hand, there develops a deficiency of pigment, and the dead 
white appearance causes as striking a contrast to the surrounding skin as the 

* Read before the Philadelphia Academy of Surgery, January 6, 1947. 

1 Instructor in Plastic Surgery, Graduate School of Medicine, University of Pennsyl- 
vania. 
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graft which has become hyperpigmented. (2) Some cases have been treated by 
excision and replacement with pedicle flaps from other parts of the body. Here 
the same objections arise; namely, abnormal pigmentation. And, although the 
secondary contracture is not of such importance, there is the added disadvantage 
of excessive deposits of fat in the subcutaneous tissue which add bulk to the 
repaired area. 

In our experience, the highest percentage of foreign materials has been found 
in the dermal layer. In consequence, removal by an abrasive such as ordinary 
sandpaper, combined with the coagulating action of tannic acid and silver nitiate, 
has resulted in an improvement without complete destruction of the normal skin- 


A 


Case I 


B 



A. M. (fig. a) Victim of land-mine explosion, Saarbrucken, Germany, January, 1945- 
(fig. b) After abrasion treatment in two stages Stage 1 — forehead and right half of 
face, Stage 2 — chin and left half of face 


regenerating organs. If the process stops short of the full-thickness of the skin, 
the epithelial linings of the sebaceous glands and hair follicles will regenerate a 
normal epithelial covering in approximately 10 to 14 days. 

The epithelium exhibits the characteristic erythema of any new skin such as 
that which generates following a brush bum, or the removal of a split-thickness 
graft. This high color, however, fades with time, and by 8 to 10 weeks, it blends 
indiscemably into that of the normal surrounding skin. 

The procedure was originally devised for the removal of tattoos resulting from 
land mine explosions during the most recent war, but has subsequently been 
utilized to remove the deposits resulting from civilian wounds such as brush 
bums, and dirty lacerations. It has not been attempted on the ordinary com- 
mercial tattoo because of the depth at which the pigments are deposited. 
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Details of the technique used, and the preparation of the materials are as fol- 
lows. Ordinary carpenter’s sandpaper, grit 0 and 00, from almost any hardware 
store, is cut into dimensions equal to the width and circumference respectively of 
a three-inch gauze bandage. A strip of adhesive tape one inch wide and three 
inches long is cut and one half its width is applied to the edge (width) of the 
smooth surface of the sandpaper. The latter is then wrapped around the gauze 
roll, and the last half inch is pressed against the remaining half inch of the ad- 
hesive surface of the tape, thereby forming a complete sandpaper covering over 
the gauze roll. This protides a curved surface which is capable of fitting down 
into depressions and over elevations on the face. Smaller pieces can be cut to 



T. M. (a) Injured by booby-trap explosion resulting in loss of left eye and traumatic 
tattoo of left half of face. 

(b) Five weeks following abrasion with sandpaper. 


wrap around a Freer perichondrial elevator at the time of operation to more 
effectively reach crevices such as the naso-labial fold. These strips and the 
sand-paper-covered gauze rolls are then wrapped in towels and autoclaved. 

The skin of the entire face is prepared surgically with green soap, alcohol, ether, 
and any of the standard skin antiseptics, such as tincture of merthiolate. 

Local infiltration is preferable to general inhalation anesthesia because of (1) 
its hemostatic properties, (2) the ability of the patient to cooperate during the 
procedure, and (3) less likelihood of post -operative nausea and vomiting with 
resulting contamination of the abraded surfaces. 

One percent novocain with adremalin (5 to 10 drops per ounce) will provide 
adequate anesthesia, and the lower strength has the advantage of allowing larger 
amounts to be used. Since relatively extensive surfaces are frequently involved. 
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the problem of overdosage is not so serious as it would be if more concentrated 
solutions were used. 

After the surface is surgically prepared and infiltrated, it is abraded vigorously 
with the sand-paper roll. Capillary oozing will be profuse, but subsides spon- 
taneously in a surprisingly short time. Hot saline packs, and adrenalin will 
decrease the coagulating time further. There will be a natural tendency at first 
to be timorous about carrying the procedure too deep. But it should be kept 
in mind that the dermal layers are composed of a very compact arrangement of 
elastic fibers and other connective tissue elements, and so are capable of tolerating 
an inordinate amount of abrasion, and their regenerating powers are exceedingly 
active. We have found it safe to carry the procedure if necessary to the point 



A B 

Case III 


J. D. (a) Injured January, 1947, in iron foundry by impregnation of oil and dirt by 
high compression hose. 

(b) Six weeks post-operative Few remaining flecks in subcutaneous tissue have since 
been removed by simple excision 

where subcutaneous tissue gradually makes its first appearance in pin-point 
elevations of fat through the abraded corium. Large areas of subcutaneous 
tissue will not appear suddenly. In only two instances have we taken the pro- 
cedure to the point where, after healing, there was evidence of scar. These scars 
were not extensive, and were easily corrected by simple excision and primary 
closure. One scar, although not more than 1.5 cm long appeared definitely 
hypertrophic. This possibility should constantly be kept in mind. 

Since a definite tendency exists for particles of sand to become detached from 
the paper, they may, if left in the tissues, become buried under the new epithelium 
and form small granulomata. This, however, can be readily obviated by copious 
irrigations of warm normal saline. Adrenalin added to the saline will at the same 
time aid in hemostasis. 

The freshly abraded and washed surfaces are then made as dry as possible by 
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A. D . (a) Land-mine explosion victim which resulted in deposits in both skin and sub 
cutaneous tissue. 

(b) After combined abrasion and excision. 


Case V 

( a } ‘‘Brush-burn” resulting when patient was thrown from a horse. 

(b) Result from combined abrasion and excision. 

gentle pressure with gauze. A protective eschar of 10% tannic acid, followed 
by 10% silver nitrate is formed by three or four successive applications with 
ordinary cotton sponges. 
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the problem of overdosage is not so serious as it would be if more concentrated 
solutions were used. 

After the surface is surgically prepared and infiltrated, it is abraded vigorously 
with the sand-paper roll. Capillary oozing will be profuse, but subsides spon- 
taneously in a surprisingly short time. Hot saline packs, and adrenalin will 
decrease the coagulating time further. There will be a natural tendency at first 
to be timorous about carrying the procedure too deep. But it should be kept 
in mind that the dermal layers are composed of a very compact arrangement of 
elastic fibers and other connective tissue elements, and so are capable of tolerating 
an inordinate amount of abrasion, and their regenerating powers are exceedingly 
active. We have found it safe to carry the procedure if necessary to the point 



Case III 

J. D. (a) Injured January, 1917, in iron foundry by impregnation of oil and dirt by 
high compression hose. 

(b) Six weeks post-operative. Few remaining flecks in subcutaneous tissue have since 
been removed by simple excision. 

where subcutaneous tissue gradually makes its first appearance in pin-point 
elevations of fat through the abraded corium. Large areas of subcutaneous 
tissue will not appear suddenly. In only two instances have we taken the pro- 
cedure to the point where, after healing, there was evidence of scar. These scars 
were not extensive, and were easily corrected by simple excision and primary 
closure. One scar, although not more than 1.5 cm long appeared definitely 
hypertrophic. This possibility should constantly be kept in mind. 

Since a definite tendency exists for particles of sand to become detached from 
the paper, they may, if left in the tissues, become buried under the new epithelium 
and form small granulomata. This, however, can be readily obviated by copious 
irrigations of warm normal saline. Adrenalin added to the saline will at the same 
time aid in hemostasis. 

The freshly abraded and washed surfaces are then made as dry as possible by 



PRE-OPERATIVELY APPLIED, MATED, PLASTER OF PARIS CASTS 
AS AN AID IN THE MIGRATION OF OPEN-PEDICLE 
CROSS LEG FLAPS 

RICHARD B. STARK, M.D.* 

The number of lower extremity wounds involving loss of full-thickness skin 
nnd subcutaneous tissue incurred during this war has been large. These wounds 
have healed through the formation of cicatricial tissue, or they have been has- 
tened in this healing through the application of split-thickness skin grafts. If 
they cover bone, many of these healed wounds will break down, and often there 
is further underlying damage which necessitates the repair of bone, tendons, or 
nerves. To effect this repair through scar tissue or a split-thickness skin graft 
is hazardous; it is often necessary in these cases to replace the coverings of these 
wounds with full-thickness skin and subcutaneous tissue. The most expedient 
and satisfactory method of covering foot and leg wounds of the type mentioned 
without depriving the same extremity of similar covering is the open-pedicle 
-cross-leg flap. 

Apart from minor variations, this operative procedure has become moderately 
well standardized in most reconstruction hospitals. After several delays of the 
proposed flap to effect hypertrophy and hyperplasia of the re-oriented blood 
vessels, the flap is migrated from one leg or thigh to the recipient leg. After this 
migration, the legs are immobilized in a cross-leg plaster-of-paris cast for three 
to four weeks before the flap is severed. Of these procedures, the migration of 
the flap from the donor to the recipient leg is technically the most difficult. It 
is the purpose of this paper to propose a variation of this procedure in the use of 
pre-operatively applied, mated, plaster-of-paris casts to facilitate and expedite 
this operation. 

The advantages accrued from the pre-operative application of the plaster-of- 
Paris casts are several: 

1 . The casts can be carefully applied the preceding day with adequate padding 
about the knee, common peroneal nerve, tibia, both malleoli, and heel. As 
the patient must remain in his cast for from three to four weeks, it is essential 
that he be comfortable and that he not develop pressure ulcers from his immo- 
bilization device. Correctly padded casts are difficult to apply after the pedicle 
flap has been migrated into place. 

2. The operator’s time is reduced, for to apply what virtually amounts to a 
spica cast and to apply it well and carefully with the pedicle flap attached to the 
opposite extremity increases one’s time in the operating or cast room appreciably. 
In a procedure where position is of utmost importance, it is a rare operator who 
would leave the casting or even the maintenance of position to another. If pre- 
operative casts have been applied, the only additional time required, if any, 

* From Plastic Surgery Section, Percy Jones General Hospital, Battle Creek, Michigan; 
formely Major, Medical Corps, Army of the United States. 
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To afford as dry a surface as possible, a sterile dessicant, such as talcum or 
sulfadiazine powder is dusted over the eschar, and the area covered with sterile 
fine meshed gauze. Over this is placed a pressure dressing of gauze or mechanic’s 
waste, which is allowed to remain for about 72 hours. 

For many years considerable controversy has existed concerning the treatment 
of denuded areas from second and third degree burns by tannic acid and silver 
nitrate. In brief, some of the more prominent objections have been, (1) toxic 
absorption and liver damage, (2) infection, and (3) local chemical destruction of 
the tissues, specifically coagulation necrosis of the cells with which the agents 
come in contact. Even during the period when it enjoyed its greatest popularity, 
these measures were considered contraindicated on the hands and face. On the 
hands, the main objection was the constricting effect of the inflexible bands 
around the fingers which at times jeopardized circulation when the inevitable 
edema appeared. This objection was from all standpoints justifiable. Eschars 
on the face were considered objectionable mainly because of the difficulty in 
prevention of infection from constant exposure to contamination from the air, 
saliva, and nasal secretions. 

In spite of the apparent hazards of using these agents on the face in burns, we 
feel we have used them to advantage in the abrasive treatment of traumatic 
tattoos. In fact, one of its predominant liabilities — the destructive action to 
cells, has, in this instance, proven to be one of its chief assets. By its coagulating 
action, it not only produces a protective covering, but in addition, carries the 
destruction deeper than the abrasion, and thereby removes more deposition of 
pigment by incorporating it into the eschar. When the latter separates, more 
of the pigment will have been removed than if the denuded surface had been 
dressed with vasaline gauze or xeroform. 

To minimize the development of infection, the eschar-covered surface is not 
left exposed, but is treated as a fresh surgical wound for three days and chemo- 
therapy is instituted prophylactically over the same period. If these precautions 
are observed, a clean dry eschar-covered wound will become epithelialized within 
two weeks at the end of which time the major portion of the eschar will have 
separated, leaving a smooth pink skin. No appreciable permanent difference in 
color between the new and the adjacent old skin has been noted. 

Unfortunately conditions prevailing in the practice of army medicine makes 
a satisfactory follow-up on such cases prohibitive, so that any late changes would 
not necessarily have been called to our attention. However, in a few isolated 
instances, letters from those who have been subjected to the treatment indicate 
that there have been no untoward developments to date. 
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area through these convenient windows is greatly enhanced. Through them the 
dressings may be changed, sutures removed, and the pedicle flap and split- 
thickness graft easily visualized. 
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Fig. 2 

(Upper left) Avulsed wound of left calf involving muscles of the triceps surae group, 
partially healed through scar tissue formation which was adherent to underlying flexors of 
the foot. (Upper right) Pre-operatively applied plaster-of-Paris casts with distal ex- 
tremities assuming post-operative positions. (Lower left) Right medial calf flap migrated 
to left medial calf. Two casts incorporated into one unit through the addition of circular 
plaster-of-Paris at the points of juncture between the casts. (Lower right) Open-pedicle 
flap severed and final margin sutured into place. This flap healed the open wound and was 
not adherent to the underlying muscles. 

5. "With the pre-operative incorporation of the metallic holding devices into 
each cast, to which reference is made later, the casts may be secured in their 
proper post-operative positions, so that, with the completion of the operation, a 
sterile dressing may be applied. If the legs must be casted post-operatively, 
the flap should be in full view to best apply this cast and to maintain optimum 
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before the patient may be sent to the recovery ward is in the final maintenance 
of the relative positions of the two casts so that the pedicle may be immobilized 
in the optimum position. Reference is made to this later in the article. 

3. Trauma to the pedicle flap is lessened when pie-operative casts have been 
applied, for the application of circular plaster-of-Paris to the two legs joined by 



Fig. 1. 


(Upper left) Left foot and leg, loss of tibia! substance mth healing by scar tissue for- 
mation Shin circulation of distal leg poor (Upper right) Pre operatively applied plas- 
ter of-Pans casts with distal extremities assuming post-operative positions Inset vertical 
metal pieces visible Patient had previous amputation of right foot (Lon er left) Distally 
based right anterior thigh flap migrated to left medial distal leg Two casts incorporated 
into one immobilization device by means of the long perforated metal bar (Loner right) 
Open-pedicle flap severed and final margin sutured into place The flap has improved the 
circulation of the distal leg A bone graft to the left tibia remains to be done 

Photos by Signal Coips, U S Army 

the pedicle flap results in great or slight alteiations in the position of the pedicle 
while the casts are being applied. Any such alterations leduce the gentleness 
necessary in the handling of all tissues. 

4. Because the migration operation of the open pedicle flap is done through 
windows cut into the casts, the subsequent care of the flap and the grafted donor 
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PROCEDURE 

An exact oil-silk pattern of the cautiously planned and previously delayed 
pedicle flap is first made adherent to the base of the pedicle with collodion, and 
the legs are made to assume their planned positions. The oil-silk pattern then 
should rest easily upon the contralateral defect to be grafted. With the base of 
the pattern secured to the base of the pedicle flap and with the free end covering 
the defect of the opposite leg, the lower extremities are then assuming their post- 
operative positions. When it has been explained to the patient that he must 
not move his angle of knee and ankle flexion, the donor leg is led away from the 
other and a long-leg plaster-of-Paris cast is applied. A window is cut out to free 
the oil-silk pattern, and the post-operative positions of the two legs are again 
assumed. The uncasted leg is likewise led away and casted. A like window then 
is cut out above the defect. 


S3 





Fig. i 

Semi-circular metal baud with attached perforated vertical metal piece. Casts are bolted 
together by means of the long perforated metal bar. 

Photo by Signal Corps, U . S. Army 

Now that the two casts have been applied in a mated fashion, the problem of 
incorporating the separate casts into one immobilization device may be handled 
in one of several ways. 

Pre-operatively, this may expeditiously be done by incorporating into each 
pre-operative cast two or four semi-circular metal bands with a short vertical 
metal piece attached containing a single perforation. The two casts are then 
incorporated into a single unit through the addition of a long perforated metal 
bar which is bolted to the short vertical metal pieces inset into each cast. This 
method will immobilize the casted legs in the desired position prior to migration 
of the pedicle flap, thereby saving much arduous extremity holding upon the 
parts of the assistants. 

Post-operatively, the casted legs may be incorporated into one unit through 
the addition of circular plaster-of-Paris at the point of juncture between the two 
casts and through the plaster incorporation of a wooden strut at a second point 
at which the casts are distant from one another, a temporal matter of but a few 
minutes. 
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(Upper left) Wound of left proximal tibia and fibula with only a small remaining amount 
of tibia. Tibial plateau intact. (Upper right) Pre-operatively applied plaster-of-Pans 
casts with operative windows and inset vertical metal pieces visible. (Lower left; tt'gnt 
medial calf flap migrated to left anterior leg. Two casts incorporated into one immobili- 
zation device by means of two perforated metal bars. A third metal bar reinforces the 
cast on the right. (Lower right) Open-pedicle flap severed and final margin sutured into 
place. Full thickness skin and tela subcutanea afford adequate operative field through 

wVtir'Vi mibspflucnt bone Ernft to loft tibiji mny be dons. Tf 0 . 

whicb subsequent u b by Signal Corps, U. S. Army and U. S. Army 

Dosition thereby inviting possible infection. This is obviated by the former 
method.' The author has had infection in none of the thirty-five cases performed 
in the pre-casted manner. 




DOUBLE-TIMED ARTERY LIGATURE 
Eahly Repokt 

BOYAX HADJISTAMOFF, -M.D. 

Sofia , Bulgaria 1 

The ligature of some big arteries causes in a certain number of cases severe 
and irreparable complications. A quickly-developing gangrene appears in the 
limbs, making amputation inevitable. According to Wolff, both necrosis and 
gangrene occur in the limbs after the ligature of the internal iliac artery in 50% 
of the cases, of the femoral artery in 25%, of the popliteal artery in 14%, of the 
femoral below the deviation of the femoral profunda artery and the circumflex 
arteries in 12.7%, of the external iliac artery in 12.2%, of the axillary artery in 
15%, of the subclavian artery and the brachial artery in 4.S%. A cerebral 
softening, followed by a hemiplegia, developed in 55.5% after ligature of the 
common carotid artery-. This serious complication defines the carotid artery- 
ligature as a most dangerous and undesirable operative action for the patient as 
well as the surgeon. 

The complications mentioned above can be avoided or minimized to a large 
extent by- making the artery ligature in such a way as to enable the collateral 
blood circulation to get ready to meet the sudden loss of the big vessel. This 
particular method, we think, is found in the double-timed ligature which we 
applied as an experiment in three hopeless cases of cancer. The ligature of the 
common carotid artery- in the cases mentioned above appeared as an urgent 
operation owing to erosive hemorrhages already existing in two cases and threat- 
ening to appear in the third one. 

The double-timed ligature is done in the following manner: In the first opera- 
tion the artery- is not tied completely-. By means of a thick silk thread it 
is tied loosely enough to let a blood current, slightly- perceptible by- finger touch, 
flow through. Either distal or cranial from the deposited ligature a second 
thick silk thread is passed around the artery; with this, a little later (after four- 
teen days) the artery is tied completely. In order to find this thread easily 
during the second operation, and chiefly- to reach the artery- without any difficulty, 
we leave a little rubber pipe (one-half inch in diameter) in the operative wound. 
We affix the pipe with a thread vertically to the surface of the body and through 
it we pass the thick thread with which, in the second operation, we shall do the 
final ligature (fig. 1). The rubber pipe should be long enough to fill the space 
from the artery- to the subcutaneous fat tissue. Its end lies directly- under the 
skin seam. Thus the pipe prevents the growing together of the soft parts which 
follows the first intervention in the place which leads directly to the artery, and 
makes it easy- to locate the slightly pulsating and reduced in lumen artery. 

1 From the Surgical Clinic, Sofia University, Sofia. Bulgaria. Director: Professor Dr. 
Vladimir Tomoff. 
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The operative “prep” is done through the windows in either cast. The casted 
legs are most easily draped by rolling them with two layers of sterile stockinette 
and placing them upon sterile sheets. Stellate cuts are made in the stockinette 
over the windows, and the excess stockinette is pushed under the margins of the 
cast windows with an instrument that is then discarded. The donor area is 
draped in routine fashion if the thorax or abdomen is selected as the donor site. 
The use of the thigh as a donor site is to be discouraged, for the pressure dressing 
necessary to the donor area might deprive that extremity distal to the dressing 
of optimum circulation. 

Immediately prior to the migration of the flap, a small cut is made in the 
sterile stockinette over the vertical metal pieces, which are then prepped with a 
strong antiseptic as they slide through the cuts into the sterile field. The long 
perforated metal bars, the nuts, and the bolts are autoclaved prior to operation. 

CONCLUSIONS 

1. Pre-operatively applied, mated, plaster-of-Paris casts afford the patient 
better protection from pressure ulcers during the three to four weeks that he is 
immobilized and give him more comfortable casts that will require fewer altera- 
tions in the ensuing days. 

2. The surgeon’s time is reduced upon the operative day. 

3. Trauma to the pedicle flap is reduced because the casts have been applied 
prior to the migration, eliminating movement of the pedicle flap inherent in 
plaster application. 

4. The windows in the casts through which the surgery is performed expedite 
the post-operative care and the visualization of the flap and grafted donor area. 

5. The possibility of infection is reduced as the flap may be covered with a 
sterile dressing at the conclusion of the operation and need not be open and in 
view while a post-operative cast is applied. 
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up and hanging tumorous part with the help of an electric cautery. Then we 
made the double-timed ligature of the common carotid artery within an interval 
of fourteen days. The patient stood the operation well. No disturbances 
appeared either in the eye or in the brain. The hemorrhages ceased. The 
ligature of the carotid artery enabled us to remove a huge tumor, which was de- 
fined long ago to be an inoperable case. This was done in an operation which 
followed the ligature. 

2. In the second case the patient had a cancer in the nasal cavity. In the 
course of three years he had undergone four operations and the necessary x-ray 
treatment. The tumor nevertheless kept on appearing again, and grew bigger. 



I 

Fig. 2 

Hemorrhages from the depth occurred, exhausted the man, and kept him in 
constant fear. When we examined the patient, we discovered a crater-like 
opening which occupied the nose, the left orbital and the left upper jaw region, 
and extended deep toward the base of the skull. We undertook the double- 
timed ligature of the common carotid artery, owing to the frequent erosive 
hemorrhages. In this case, too, the post-operative period passed without any 
complications on the part of the brain. Hemorrhages stopped. 

3. The third patient came to the hospital with a Iymphosarcomatuous tumor 
in the neck region. A ligature of the common carotid artery was made with the 
purpose of preventing threatening erosive hemorrhages and easing the imminent 
operation. In this case, too, no complications appeared. 

These clinic observations are too few in number to be able to prove beyond 
doubt the benefit from the described method of ligating an artery. We make 
this early report in the desire to provoke the interest of a larger circle of surgeons. 
A similar operation in the limbs is to be tried, and research with animal should 
also be made. 
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The technical preparation for the forthcoming second operation is exceedingly 
important for the double-timed ligature of the common carotid artery, because 
the complicated topographical conditions (vagus nerve, carotid sinus, internal 
jugular vein, et cetera) become still heavier by the inevitable post-operative 
growing together of the soft tissues. 

After fourteen days, by means of the ordinary skin cut, we can easily locate 
the rubber pipe, pull it out of the wound, and then have at hand the thick silk 
thread which we have put around the artery. Thus we have a free approach to 
the artery. All we have to do is tighten up the thread and achieve the complete 
and final ligature of the artery. The fourteen-day interval between the first 
and the second intervention serves to create a collateral blood supply which is 
sufficiently strong enough to prevent gangrene or cerebral softening. Further 
clinical experiment will decide whether this short period will suffice to achieve 



Fig 71 !, a) Skin seam, b) Subcutaneous fat tissue; o) rubber pipe; d) silk thread put 
through and placed in a rubber pipe with which the definite ligature will be made; e) First 
incomplete ligature which enables a slight blood flow to be felt. 

our purpose, or whether it should be prolonged. According to our experience, 
the most substantial stimulus for bringing into action the collateral blood circu- 
lation is the first incomplete ligature of the artery. This ligature should be 
strong enough to cause a sufficient oxygen hunger in the corresponding tissue 
region. This oxygen hunger will by way of reflex action provoke the saving 
pressure of the collateral blood stream. 

A FEW WORDS ABOUT OUII CASES 

1. This ligature of the common carotid artery was tried for the first time on 
a recidivous malignant tumor in the neck and jaw region. The patient had 
already been operated upon for a mixed tumor of the parotid gland, but soon 
the tumor appeared again, this time bigger than before (fig. 2). Incessant pam 
and several severe hemorrhages in the tumor masses brought the patient to the 
point of death. In order to have a clean operative field, we removed the grown 



SYNOVITIS OF THE WRIST 
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The tendon sheaths of the wist have demanded much attention from anato- 
mists and surgeons. Acute suppuration has provided the greatest stimulus for 
study of these structures. Doctors Auchincloss, Bunnell, Kanavel, Koch and 
Mason have each made great contributions to our knowledge with immeasurable 
benefit to our patients. We have all experienced relief as chemotherapy has 
removed the necessity of fighting infections with the knife alone. The synovial 
surfaces are subject to injury other than suppuration and some of these conditions 
are of great interest. 

Before referring to these disorders it will be well to remember the function of 
the synovia which is to reduce friction at points where power is transmitted 
around a comer. Several portions of tendon are tightly enclosed in a canal, 
partly bony, and partly fibrous. The canal is lined by a parietal layer of synovia, 
and the tendons surrounded by a visceral layer. Normally there is scant fluid. 
Fluid forms usually as a result of irritation. Illustrations of the tendon sheath 
show a fully distended structure that would only be seen in a state of disease. 
Gray’s Anatomy contains these two drawings which show the synovial distri- 
bution at the wist. There are numerous variations, particularly as to com- 
munication between the different sheaths. 

The largest area of synovia surrounds the flexor tendons beneath the transverse 
carpal ligament. The thumb and fifth finger tendons are covered by synovia to 
their insertions, while the sheaths to the middle three fingers terminate in mid- 
palm. There is a sheath about the flexor carpi radialis where it runs through 
the transverse carpal ligament, and the groove of the greater multangular. 

Friction points on the dorsum of the wist are similarly located beneath the 
dorsal carpal ligament. However, none of these sheaths extend to the fingers. 
On the radial side a sheath surrounds the abductor pollicis Iongus and extensor 
brevis. Next is a sheath around the extensors carpi radialis, Iongus and brevis, 
and across this the sheath of the extensor pollicis Iongus. The large central 
sheath covers the extensor digitorum communis. The extensor digitis quinti 
is separately sheathed, and the last one on the ulnar side is the flexor carpi 
ulnaris. 

In each case it is important to note that the sheaths extend well above and 
below the transverse ligaments, and a considerable pantaloon-like invagination 
serves to permit free excursion of the tendon. When pathologically distended 
this allows the sheath to appear to extend further than normal along the tendon. 

1 From the Department of Surgery; Plastic Surgery Division, Presbyterian Hospital 
and College of Physicians and Surgeons, Columbia University, New York, New York. 

Delivered, January, 19J7, at the American Society for Surgery of the Hand meeting in 
Chicago. 
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The tendon sheaths of the wrist have demanded much attention from anato- 
mists and surgeons. Acute suppuration has provided the greatest stimulus for 
study of these structures. Doctors Aucbincloss, Bunnell, Kanavel, Koch and 
Mason have each made great contributions to our knowledge with immeasurable 
benefit to our patients. We have all experienced relief as chemotherapy has 
removed the necessity of fighting infections with the knife alone. The synovial 
surfaces are subject to injury other than suppuration and some of these conditions 
are of great interest. 

Before referring to these disorders it will be well to remember the function of 
the synovia which is to reduce friction at points where power is transmitted 
around a comer. Several portions of tendon are tightly enclosed in a canal, 
partly bony, and partly fibrous. The canal is lined by a parietal layer of synovia, 
and the tendons surrounded by a visceral layer. Normally there is scant fluid. 
Fluid forms usually as a result of irritation. Illustrations of the tendon sheath 
show a fully distended structure that would only be seen in a state of disease. 
Gray’s Anatomy contains these two drawings which show the synovial distri- 
bution at the waist. There are numerous variations, particularly as to com- 
munication between the different sheaths. 

The largest area of synovia surrounds the flexor tendons beneath the transverse 
carpal ligament. The thumb and fifth finger tendons are covered by synovia to 
their insertions, while the sheaths to the middle three fingers terminate in mid- 
palm. There is a sheath about the flexor carpi radialis where it runs through 
the transverse carpal ligament, and the groove of the greater multangular. 

Friction points on the dorsum of the wTist are similarly located beneath the 
dorsal carpal ligament. However, none of these sheaths extend to the fingers. 
On the radial side a sheath surrounds the abductor pollicis longus and extensor 
brevis. Next is a sheath around the extensors carpi radialis, longus and brevis, 
and across this the sheath of the extensor pollicis longus. The large central 
sheath covers the extensor digitorum communis. The extensor digitis quinti 
is separately sheathed, and the last one on the ulnar side is the flexor carpi 
ulnaris. 

In each case it is important to note that the sheaths extend well above and 
below the transverse ligaments, and a considerable pantaloon-like invagination 
serves to permit free excursion of the tendon. When pathologically distended 
this allows the sheath to appear to extend further than normal along the tendon. 

'From the Department of Surgery; Plastic Surgery Division, Presbyterian Hospital 
and College of Physicians and Surgeons, Columbia University, New York, New York. 

Delivered, January, liH7, at the American Society for Surgery of the Hand meeting in 
Chicago. 
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Effusion of synovial fluid denotes irritation, and irritation may be entirely 
mechanical in nature. Wear at a friction point can be hastened by increasing 
the pressure or frequency of excursion. This is seen in workers who have to 



Fio. 1A 

Urn 1 Distribution of Extensor Sheaths-distended. Distribution of Flexor 
* IG * ' Sheaths-distended 

(Gray’s “Anatomy,” 24th Edition, Philadelphia, Lea and Febiger, 1942.) 

rcneat a forceful operation as that of shaping a felt hat over a mould, stretching 
or as in one of our nurses who manually wrung out hundreds of hot and 
m’x" ,, in a three day period of Kenny treatment. One might compare this 
cold to wel fQ ^ ation o f a blister by fric tion on the skin. Damage is produced 

mo 0 re S rapidly than it can be repaired. Pain and effusion tend to diminish the 
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wear, and the rest permits repair. When a sheath is thus irritated there is 
generally roughness noted by the patient as a grating sensation, and felt or 
heard by the physician as crepitus. This is best detected on the first motion 
after 3 period of rest. Pain, worse on motion is characteristic. Crepitus and 
pain diminish as effusion increases. Sometimes crepitus and pain are features 



Fig IB 


with little effusion. Rest is the most important therapeutic indication and 
prompt cure is the rule. In cases of less acute onset or long repeated trauma, 
more permanent changes may take place. These changes are of three forms or 
a combination. A moderate effusion may persist accompanied by progressive 
thickening, congestion, and corrugation of the synovia. 

In some instances the surfaces are thickly covered by villi of varying size. 
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When first exposed the sheath is several times thicker than normal, and the 
lining surface is velvety, and reddish-purple in color. In other instances fibrosis 
is the feature. As a result of this tendon motion becomes more and more re- 
stricted. 




At some times the greatest damage is seen in the tendon. Fibres may be 
separated into several bundles with pale, edematous, almost cystic, protruding 
masses. One advanced case has been seen in which the swelling was so great 
that under continued stress the weakened tendon finally separated. This seems 
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to compare with attrition of the long head of the biceps as described by -Meyer 
(1), A case illustrating this type of synovitis has been selected tor brief presen- 
tation. 
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Fig. 3. Tc.tjeecii.ois Efjtsio-. is Radial am> Venae Bvksa a.nd Coiocok Feexob 

Sheath 

I. J. uas a 15 year old Scandinavian girl who had noted a small lump on the 
dorsum of each wist two years earlier. She did hard work in their household, 
including scrubbing and wringing clothes by hand, she had some pain when 
using the wrists forcibly, and the swellings slowly increased. Her genera 
health was excellent, and aside from discomiort had no complaint except t int 
she could not flex the wrists as far as normal. The largest swelling measur 
-1.5 x 5 cm. and most of the extension was distal to the dorsal carpal ligament. 
The distal edge moved to and fro with excursion of the middle three extensor 
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tendons. A soft crepitus was easily felt by the patient and examiner. The 
mass was softer than a ganglion ar.dn-.uch more diffuse. Itdidnot become harder 
when the wrist was flexed. On December 29, 1934, all excisable synovia was 
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Fio. 7. Appearance after Synovectomy 

-emoved. It was thick, purple, and villous. The tendon to the middle finger 
vas three times normal size in a 3 cm. segment, and the fibres were split apart by 
idematous, avascular tissue similar to some of the larger villi. The other 
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tendons were covered by shaggy synovia. The bulk of the enlarged tendon was 
reduced to normal calibre by excision of the abnormal tissue and the carpal 
ligament repaired. Areolar tissue and skin were replaced and the arm and hand 
splinted for three weeks. 

Microscopic sections showed great fibrosis, mild lymphocytic infiltration, and 
a great deal of fibrin in all stages of organization. Xo tubercles were found. 
Cultures and guinea pig inoculations were negative. 

On July 24, 1936, the left wrist was explored through a transverse incision 
and similar pathology found, except there was less fluid and more and larger 
villi. Large yellowish villi spread between the tendon fibres of the middle and 



Fig. 8. Recurrent Effusion after Four Months Destruction of Adjacent 

Bones 

ring fingers. Laboratory findings were the same as before, and wound healing 
was uncomplicated. Splinting was again done for three weeks. 

In May 1940 the patient was lost to follow-up. At that time she had full 
function without symptoms, and was working as a typist. 

Differential diagnosis is not difficult. The location and softness rule out all 
solid masses except lipoma. On first inspection one may think of a ganglion, 
but this lesion is smaller, harder, and sometimes lobulated. Ganglion may be 
considered to arise as a form of sharply localized synovitis of tendon sheath or 
joint. For brevity consideration of this lesion is being omitted at this time. 

The same factor of repeated trauma often found in chronic tenosynovitis is 
usually present in cases of tuberculous synovitis. History and clinical findings 
may be the same as in ordinary synovitis. Indeed it is often impossible to 
prove the diagnosis, even with smears, culture, guinea pig inoculation, and 
microscopic sections. 
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Of the five patients I have had an opportunity to study in detail two were not 
operated upon, but they both had proven tuberculous lymphadenitis. One was 
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Fig. 9. Joint and Synovia Excised 


an emaciated woman stenographer of 33 who had had the right axillary nodes 
resected on March 8, 1929, for tuberculosis. She had calcified cervical nodes. 
In September 1936, she developed synovitis of the common extensor sheath of 
the right wrist. The mass measured 5 x 10 cm. Her local doctor had tried to 
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break it by striking it with a book. She came under treatment November 20 
1936, two months after onset. Splinting, elevation, and a hygienic regime was 
started. Swelling slowly subsided and limited use was permitted after five 
weeks. The swelling disappeared completely and she gained weight. On 
December 15, 1941 she was still free of symptoms. 

The other unoperated patient was a 23 year old colored stenographer who had 
a two year history of draining sinuses in both sides of the neck, proven to be 
tuberculous. He was under treatment of the general surgical service starting 
in October 1935. In December 1935, he had developed increasing swelling on 
the dorsum of each wrist. The larger one measured 3x4 cm. 

The cervical disease forced the patient to stop work, and he was several times 
admitted for excision of all cervical nodes, including the submental, which were 
involved. He also had a tuberculous abscess of the scalp. Upon rest the wist 
swelling subsided, and after one year no abnormality could be detected. His 
general condition improved, and in July 1945, all of his wounds were healed. 
A 10 year period. 

Photographs of the 3rd patient show very extensive involvement of the 
common flexor sheath with extension down the radial and ulnar bursa. The 
patient was a 38 year old woman who had done hard manual work on a machine 
job for 12 years. The work was too hard and she changed to housework. Her 
wrists had become more swollen and sometimes painful for 3 years. Her general 
condition was good, except that several pea-sized shadows were noted near the 
left lung hilum. A synovectomy was done October 25, 1935. There was a 
little fluid and about 150 c.c. of rice bodies varying in size from rice size to bean 
size. They were a little lighter in color than fat lobules. Here was an example 
of how rice bodies are formed. A rice body is evidently the end stage of a 
villous. The synovial surface varied from the usual velvety appearance to a 
very coarse surface. Many larger villi were of the shape of a tenpin. Others 
were attached by a very thin filament, but most were free. Cultures were sterile, 
and no microscopic evidence of tuberculosis was found. Guinea pig inoculation 
was positive. A good result was obtained on the hand, but in February 1936, 
the patient appeared with a dorsal kyphosis for which she was immediately sent 
to the New York Orthopaedic Hospital, where a fusion was successfully done. 
In August 1937, she was found to have bilateral renal tuberculosis. She died in 
May 1941, with tuberculous peritonitis, cystitis, and nephritis. 

The 4th patient was a 43 year old shipyard worker whose job was to chip off 
old paint. For 9 months he had had a swelling on the dorsum of the wrist and 
another over the knuckle of the middle finger. He noted that these became 
harder when he worked, and softer if he rested. His work-up was entirely 
negative, and on May 6, 1943 excision was done. The synovia of the 3rd meta- 
carpo-phalangeal joint was not excised. 

All tests including guinea pig and microscopic examination were negative 
for tuberculosis. Induration remained over the metacarpal head and in Sep- 
tember, 4 months after operation, a soft mass was present. X-rays showed 
areas of rarefaction in the adjacent metacarpal, and phalanx. Finally despite 
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Again all laboratory data was negative until finally the decalcified bone speci- 
men showed tubercles. The patient has resumed his regular work and when 
last seen on February 1, 1946, he had good motion in the false joint. 

The most recent tuberculous synovitis case is still under treatment. She is 
a 3S year old colored woman who had disease of the common flexor sheath with 
spontaneous division of the flexor profundus to the 5th finger. Tuberculosis 
was proven pathologically but not bacteriological]}*. Synovectomy was done 




Fig. 14. Lipoma Compressed Beneath Transverse Carpal Ligament 

November 9, 1944 and the tendon repaired by suturing the distal end of the 
profundus to the proximal end of the sublimus. She has been well until De- 
cember 26, 1946, when a soft swelling appeared above the carpal ligament. She 
has no other evidence of disease and is being splinted at present. 

As stated earlier lipoma is about the only condition which might be confused 
with synovitis with effusion and photographs are presented to show this. One 
shows lipoma located beneath the flexor tendons and bulging in the thenar and 
hypothenar areas. Pressure on one bulge increased the fullness on the other 
side suggesting fluid. Anterior pressure is so great on the tendons that the 
fingers are partially flexed. Another lipoma extended through the hand from 
front to back and pseudofluctuation could be elicited. Fluctuation was so 
evident that another physician had attempted to aspirate the lesion. Finally a 
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In a motor paralysis of the ulnar nerve or in direct trauma to the first dorsal 
interosseous muscle, the resulting inability to abduct the index finger prevents 
a useful grasping mechanism between the thumb and index finger. There is 
inability to grasp any objects firmly except by completely opposing the thumb 
and using the long flexors of the fingers. 

Our first attempts to restore this lost motion to the index finger were 
made by using the extensor indieis proprius. This was rerouted subcuta- 
neously over the first dorsal interosseous space and inserted into the radial 
side of the base of the proximal phalanx of the index finger. This produced 
a fairly satisfactory result, but there was a tendency for this to also act as 
an extensor of the index finger while the abduction was being carried out. 
It also did not possess the desired amount of strength. The extensor hallicus 
brevis has also been used but is lacking in strength. Sublimis tendons had been 
transplanted to restore other lost motion, so were tried here. The results were 
very gratifying. It resulted in a strong grasp between the thumb and index 
finger and did not have the tendency to extend the fingers simultaneously. In- 
dependent function was present in both types of transplants, but was more easily 
adapted in the sublimis transplants. 

The sublimis selected is usually from the ring finger. It was desired not to 
disturb the index and long fingers as they are the most useful fingers. However, 
in some cases it was necessary to use the sublimis of the long finger because of 
the scarring of the ring finger and its flexors. 

OPERATIVE TECHNIQUE 

The sublimis is cut proximal to the interphalangeal joint through a short 
lateral incision, leaving a short stump of the sublimis to reattach to the 
proximal phalanx and thus prevents a hyper-extension deformity of the 
joint. Its two slips are split proximally to allow its withdrawal from around 
the profundus tendon. It is withdrawn at the wrist through a transverse in- 
cision just proximal to the flexor crease. The volar fascia of the forearm is 
opened proximally, sufficiently to allow the sublimis to be brought around the 
radial side of the forearm without undergoing acute angulation. A subcutaneous 

* Presented at the Meeting of The American Society for Surgery of the Hand, Chicago, 
January 1947. 
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lipoma of the flexor surface was found to extend above and below the transverse 
carpal ligament, and could be pressed from one side to the other. History and 
physical examination may be confusing. Crepitus is notably absent in lipoma. 

SUMMARY 

The anatomy of the sheaths of the wrist has been reviewed and irritation of 
the sheaths discussed omitting acute infections and ganglion. Acute traumatic 
synovitis should be distinguished from chronic villous or stenosing synovitis. 
Villous invasion or disruption of the tendons has been seen. Examples of tuber- 
culous synovitis have been presented and finally reference made to the fact that 
lipoma may simulate synovitis with effusion. 

REFERENCE 

1. Meyer, A. W.: Spontaneous Dislocation of the Tendon of the Long Head of the Biceps 
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Fig. I Fig. 2 



Fig 3 

Cise III. First Intebosseus Function Lost because of Nebve Injury Function 
Restored by Sublimis Transplant using the Sublimis of the Ring Fingeb 
Figs. 1, 2 and 3. Showing the Index Fingee in Abduction, Adduction and 

Grasping 


sublimis tendon transplanted is always of sufficient length to be sutured into 
the proximal phalanx. The insertion of the sublimis can be either to bone on 
the radial side in the shaft of the proximal phalanx, or it can be sutured to 
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pathway is then made with a curved ciamp behind the thumb, over the anatom- 
ical snuff-box and the first dorsal interosseous space out to the radial side of the 



Fig. 1 Fig. 2 

Case I 

Fig. 1. Original View op Hand with Loss op Abduction op Index Finger 
Fig 2. Final View with Index Finger in Abduction Showing the Transplanted 

Tendon Subcutaneouslv 


I — 



Fig I 

Case II Loss of First Intehosseus 
Fig. 1 and 2 Final Views with the Ini 



Due to Penetrating Bullet Wound 
ex Finger in Abduction and Adduction 


proximal phalanx of the index finger. Exposure for the insertion of the tendon 
is through a short incision on the radial side of the base of the index finger. The 



A CRITICAL REVIEW OF RECENT LITERATURE 
ON RHINOPLASTY 

JOSEPH S APIAN, M.D. 

New York, N. Y. 

In the past ten years there has accumulated vast literature on rhinoplasty. 
Some of it has been instructive because it is based on actual experience, but a 
considerable portion has been not only confusing but detrimental to the rhino- 
plastic surgeon because it is premised on theory and fallacy. 

Therefore, it is my intention to review a number of the more recent articles 
on this important subject, evaluating them by the criteria of a personal opinion 
which has been crystallized in the performance of thousands of rhinoplasties. 
I trust that any criticism forthcoming will be accepted in the constructive spirit 
in which it is offered. 

First, I believe that the most common fallacy encountered in recent literature 
concerns the “tie in” theme. In accordance with this theory, art, mathematics, 
and microscopic anatomy are granted very important rdles in rhinoplasty. Men 
of experience will recognize readily the irrelevancies in such articles, but younger 
men may be confused. For example, Griesman (1) places great stress on the 
r61e of the nasal muscles. 

His article on the muscles and cartilages of the nose is an excellent r&umd of 
the works of various anatomists, and defines minutely the actions of the different 
muscle fibers about the nose. Not only is their importance in relation to rhino- 
plasty greatly exaggerated, but the maneuvers which he describes to avoid 
injuring these mainly vestigial muscles are impossible to carry out. These 
muscle fibers play an insignificant part in the performance of a rhinoplasty, and 
have no influence on the final result, providing the usual, well-established 
surgical procedures for changing the form and size of the bones and cartilages 
of the nose are followed. 

From a practical standpoint, I think the musculature of the nose may be 
entirely disregarded, for I do not believe that anyone can carry out the techniques 
described in that article, with a view to preserving the muscle fibers of the nose. 
Since most steps of a rhinoplastic operation are performed subcutaneously, the 
surgeon depends a great deal on the sense of touch in the fingers of the left hand, 
to guide him in re-shaping the structures which form the framework of the nose. 
The sense of touch also directs his instruments into proper planes of cleavage. 
However, I have yet to see or feel a nasal muscle in the course of a rhinoplasty. 

The natural healing process following any surgery' involves the formation of 
scar tissue. This explains the partial fixation of the skin of the nose to the 
underlying structures after a rhinoplasty. This fixation, which is partlycaused 
by round cell infiltration, diminishes in time, so that the natural ability of the 
patient to wrinkle the skin of the nose or to dilate the alae is not appreciably 
impaired. 
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the intrinsic sleeve and first dorsal interosseous tendon at the same level. We 
have observed no difference in the function of the two types of insertion. 

We believe that it is necessary to bring this sublimis tendon behind the thumb 
and over the anatomical snuff-box and first dorsal interosseous space in order 
to get the proper direction of pull for abduction. If this tendon were brought 
in front of the thumb through the lumbrical canal, it would act as a flexor. 

Postoperative immobilization consists of keeping the finger in abduction and 
extension and keeping the wrist flexed slightly to relieve the tension during 
healing. It is kept in this position for three weeks, and then the splint is removed 
and the patient taught to use the transplanted tendon. It is frequently sur- 
prising to see the patient use this transplanted tendon without any re-education. 
Occasionally, however, an individual will be unable to learn how to individually 
control this transplanted tendon. In these cases the tendon has an automatic 
function and acts as an abductor when the fingers are flexed. They are unable 
to abduct the index finger voluntarily, but the transplanted tendon will function 
as an abductor when an object is grasped between the thumb and index finger. 

This same method of transplanting the sublimis tendon has been used to 
restore abduction (radial motion) of the long finger when the index finger has 
been amputated and the second dorsal interosseous function lost. 

A method of transplanting a sublimis tendon to restore abduction to the index 
finger has been presented. The sublimis tendon, either of the long or ring finger, 
is cut from its insertion at the level of the proximal interphalangeal joint. It is 
withdrawn at the wrist, passed behind the thumb, and over the first dorsal inter- 
osseous space and sutured to the first dorsal interosseous tendon and radial side 
of the index finger. Postoperative immobilization of the finger in abduction, 
and extension is maintained for three weeks. Re-education is then undertaken. 
This restores a more normal grasping mechanism between the thumb and index 
finger. 
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comprises that part of the septum which lies in front of the anterior nasal spine, 
the lateral cartilages, which usually blend into the septum, and the alar cartilages 
with their columellar extension, which form the tip of the nose. The anterior 
nasal spine may alsobe included, since it is often involved in nasal malformations. 

Then too, in civilian practice, the maj ority of nasal defects which we encounter 
are hereditary. They follow a definite pattern in resemblance to either one of 
the parents or grandparents. Yet, it is surprising to learn how many patients 
like to trace their defect to some slight trauma which could not possibly have had 
any influence. The familial pattern of the nose is quite obvious, but it seems to 
satisfy their ego to blame some fortuitous little incident. 

True, there are a considerable number of traumatic deformities of the nose. 
These are of two types: the purely traumatic deformity which disfigures an 
esthetically normal nose; and the one in which trauma adds an additional element 
to a hereditary esthetic defect of the nose. Traumatic deformities of the ex- 
ternal nose are frequently accompanied by injury to the septum. Fractures and 
dislocations of the septum may produce secondary changes in the inner chambers 
of the nose. They may cause pressure on the lateral nasal wall and interfere 
with the normal drainage of the sinuses, and they may also bring about otitic 
changes by increasing the air pressure in the nasopharynx. 

In such cases the patients frequently suffer from a physiologic disturbance of 
the respiratory passages, which may require expert intranasal surgery or in- 
tensive and prolonged treatment to clear up the secondary sinus infections, or any 
other intranasal or otitic complications that may have arisen. The external 
deformity is a matter of secondary consideration, and its correction can and 
should be postponed until such time as everything possible in the way of a cure 
for the intranasal condition has been effected. 

Thus, we cannot agree with Ersner (3) that it is the duty of the rhinologist to 
correct a cosmetic defect of the nose as an incidental procedure in connection 
with his intranasal work. The following is a quotation from Ersner’s article: 

“Many rhinologists have been particularly lax in their approach to the correction of the 
external deformities. As a rule, they perform the submucous resection but hesitate to 
correct the external deformity. This has invited the cosmetician to enter the profession 
and has allowed many Quasi-Rhinogists, who style themselves “plastic surgeons” to invade 
the specialty.” 

Coming from Dr. Ersner, these are strange sentiments. He received his own 
training in rhinoplasty from men who are not rhinologists. We should also like 
to remind him that Professor Jacques Joseph, who devised most of the modern 
rhinoplastic procedures, was not a rhinologist; nor are Blair, Brown, Pierce, 
or Aufricht, to mention but a few surgeons who have made valuable contributions 
to rhinoplasty. Therefore, instead of chiding some of his rhinologist colleagues 
for refusing or failing to perform rhinoplasties, he might have complimented 
them for using good judgment. Too many of them have through bitter ex- 
perience involving surgical disfigurements come to the conclusion that rhinology 
and rhinoplasty are not very closely related. 

The only real relationship between rhinology and rhinoplasty is geographic. 
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The muscles which control dilatation of the alae nasi are well developed in some 
individuals, and practically absent or inactive in others. The great amount of 
dilation of the alae of which some persons are capable is usually the result of 
constant practice during the formative years. At first, it is merely a form of 
childish amusement, but eventually it becomes a habit that is difficult to break. 
We have had patients who consulted us for the purpose of doing something to 
remedy this habit. We have undermined the skin of the alae extensively; we 
have deliberately snipped with scissors and nicked with scalpel every possible 
location of muscle fibers about the alae. The result was good only so long as the 
swelling and tenderness of the parts lasted. Then, gradually, the habit was 
reinstated and became as active as before the operation. Similarly, we allknow 
of many people who are capable of wiggling their ears by exercising the vestigial 
muscles in this region. Yet, when we correct protruding ears in such an indi- 
vidual, we pay absolutely no attention to these muscles, because they are of so 
little importance. 

In an article on “Failures in Rhinoplastic Surgery” (2) I made a survey of 
many surgical disfigurements caused entirely by amateruish or incompetent 
surgery. I foun'd none that could be ascribed to injury of the muscle fibers of 
the nose. I therefore do not agree with Greisman that a rhinoplasty is as 
complicated a procedure as he makes it appoar by ascribing such unusual im- 
portance to the muscle fibers of the nose. Had I been confronted in 1921 with 
these seemingly insurmountable obstacles and the fear of cutting through a few 
unimportant muscle fibers, I never would have performed the many thousand 
rhinoplasties I have done with such gratifying results. 

The same author further contends that for the purpose of resecting a nasal 
hump the undermining of the bony dorsum should be done subperiosteally in 
order to preserve the procerus muscle in the region of the glabella. This can 
rarely be accomplished without considerable mutilation of the periosteum, and 
the creation of a mass of periosteum and muscular fibers in the region from which 
the nasal hump has been removed. Because periosteum is non-contractile, it 
willnot adjust itself to the smaller framework. It is ourcontention that wherever 
a portion of bone is removed, its overlying periosteum should be excised with it, 
unless the surgeon is hoping for regeneration of bone from the remaining peri- 
osteum. While this might apply in general bone surgery, where pathology 
indicates bone removal, it does not pertain in rhinoplasty, where an excess of 
bony structure is to be reduced for purely esthetic reasons. 

Thus it cannot be stated too strongly that the teaching of such a specialty 
as rhinoplasty should be made as concise and understandable as possible. The 
introduction of extraneous or irrelevant matter tends to confuse the student and 
retard him in the attempt to form a clear mental picture of the real problems 
involved in the performance of a rhinoplasty. 

In this type of surgery we are dealing primarily with esthetic defects of the 
external nose, which is not a complicated organ. It consists of the following 
bony structures: the frontal processes of the superior maxillae, the nasal bones, 
and the radix nasi, which constitutes the glabella. The cartilaginous portion 
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drugs and penic illin in the treatment of otitic infections, and the consequent 
drop in the number of mastoidectomies. Of course, this may be purely coinci- 
dental, but the fact remains that the treatment of nasal pathology and the cor- 
rection of hereditary or traumatic nasal malformations are two separate problems. 

In a very descriptive and interesting article on the “Physiology of the Nose 
from the Standpoint of the Plastic Surgeon,” Arthur W. Proetz (5) points out 
that there is but one important element associated with the external nose which 
may influence the direction, the shape, and the speed of inhaled air currents. 
That is a constriction occurring about 1 cm. from the external orifice. “This 

is comparable to the nozzle of a hose (which) directs the air stream upwards, 

where most of it passes through the olfactory fissure close to the septum and 
continues in a high arch to the face of the sphenoid bone and through the choanae 
to the pharynx.” This important anatomic formation is not usually affected by 
the mere fact that the nose is humped, bulbous, too long or too wide, or in any 
other way esthetically unattractive. We have, however, seen several cases 
where a stricture at this point was produced when a submucous resection and 
a rhinoplasty were combined. 

Dr. Proetz points out, too, that is is not enough that the total capacity of the 
nasal chambers be sufficient to permit free flow of a volume of air adequate for 
respiration. It is equally important that the two sides be almost alike; for if a 
disproportionate amount of air is forced to enter through one side, that side 
tends to become dry and then develop a metaplasia of the ciliated epithelium. 
At the same time, the relatively' obstructed side is under-ventilated and like- 
wise undergoes changes in the epithelium, which differ from those of the over- 
patent side but are equally unhealthy. He then goes on to say': “Deviations 
and irregularities in the bridge of the nose have relatively little influence on the 
physiology unless they extend far enough into the fossa to produce appreciable 
changes in the pattern of air distribution.” 

This, then, refutes the claim of some rhinologists that a rhinoplasty' is merely 
another step in the course of a submucous resection. The external nose presents 
a complete problem of its own, and those who would undertake the task of 
remodeling a misshapen nose into one that has a pleasing appearance must 
possess special qualifications, besides a good understanding of nasal physiology 
and a proper respect for it. 

In a review of several other articles on rhinoplasty, we have noticed a trend 
to invent a new nomenclature for anatomical structures or their relative positions. 
This creates such confusion that is is difficult to orient oneself without constantly 
drawing mental diagrams or feeling a desire to use a compass. For example, 
it is much easier to understand what is meant by the inner and outer surface of 
the nasal bone than by the ventral or dorsal aspects of that bone. 

Prof. Jacques Joseph, who was my teacher and is considered the father of 
modem rhinoplasty, always spoke of the eartilago lateralis (lateral cartilage) 
and the eartilago alaris (alar cartilage). Even though the alar cartilage does not 
form the true ala, its absence is responsible for collapse of the alae. And since it 
has such an influence on the alae, it may reasonably be called the alar cartilage. 
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Thus, a man may be an excellent rhinologist and only a mediocre rhinoplastic 
surgeon, and vice versa. Of the many men I have trained, a former derma- 
tologist and a young surgeon who had just completed his internship when he 
came to me are two of the most talented in this field. Neither one practices 
rhinology. 

In the same article under the subtitle, “Injury in the Form of a Saddle Nose 
Created by a Submucous Resection,” Ersner seems to have discovered an 
entirely new reason for a saddle of the cartilaginous dorsum of the nose. He 
denies that an excessive removal of the septal cartilage is the cause of the 
saddle deformity. It is a well accepted fact that there are but three causes for 
this deformity: namely, trauma with fracture dislocation of the septum; septal 
abscess with destruction of the cartilage; and, the most common cause, excessive 
removal of septal cartilage in a submucous resection. Does Dr. Ersner wish to 
imply that the rhinologist can do no wrong? The reason for the deformity, as 
given by him, is expressed thus: 

“This result is found in cases in which, the upper lateral cartilages are short in their 
relationship to the quadrangular cartilage and the shortness of the upper lateral cartilages, 
rather than the complete removal of the ventral end of the septal cartilage being 
responsible.” 

Up to the present I have been unable to determine the exact meaning of that 
statement. It must be even more confusing to the younger men in the pro- 
fession. It is most unfortunate that I must disagree so radically with Dr. 
Ersner in his comments on rhinoplasty, since I have always had great regard 
for him as an otologist. 

I should also like to comment on Dr. Ersner’s excursion into the field of 
obstetrics (4) and his using that as a “tie in” for an article on deformities of the 
nasal septum. As usual, the references and quotations from standard books on 
obstetrics in regard to head and pelvic measurements are irrefutable. But it 
does appear strange that it has never occurred to any of the many famous obste- 
tricians that the nose of a newly-born infant can become such an important 
factor in dystocia. 

It was Ersner’s good fortune to discover an entirely new obstetric measure- 
ment: “The Occipito-Nasal.” He states: 

“To our great amazement [and to mine, too] it was found that there was a variation of 
from 1 to 2.5 cm. of outward projection of the nose.” 

After reading this paper, I should like to make two observations. 1. In 
cephalic presentation, the infant’s head is rarely, if ever, delivered in the occipito 
nasal position. 2. The average normal projection of an adult nose is 2 cm. 
A newly-born infant with a nasal projection of 2.5 cm. must be odd looking 
indeed. 

Strangely enough, I have noticed the sudden resentment of some rhinologists 
to what they call an invasion of their territory by plastic surgeons. I have 
observed also that this resentment coincided with the introduction of the Sulfa 
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chewing food. The narrowing of the nasal bridge in the course of a rhinoplasty 
is a carefully planned infracture of the lateral walls, and behaves in the same 
manner as an unpremeditated fracture. If the bridge spreads, the fault lies in 
the fact that the fracture is incomplete (Greenstick fracture). Such a fracture 
has a tendency to right itself and broaden the nasal bridge. If the cancellous 
web in the radix nasi interferes with producing a complete infracture of the lateral 
walls, in the course of a rhinoplasty, Aufricht’s method of crushing that web with 
scissors or chisel will overcome the difficulty 

In the same article, there also appears a complicated and curious explanation 
for the swelling which occurs along the lines of the osteotomy. The author makes 
this statement: 

“Following a successful narrowing of the dorsum, a hematoma frequently develops 
around the eyes. The patient should be informed that this hematoma contains not only 
essential material for the reconstruction but also for protection against infection." 

Is this a fact or an alibi? It seems that a more simple explanation for the 
postoperative swelling in this region is the periostitis which develops from the 
trauma of the operation. And as a rale, the greater the trauma the more severe 
the reaction and swelling will be. 

In the January, 1947, issue of Medical Economics, Dr. Harry A. Davidson, 
editor of the Journal of the Medical Society of New Jersey, calls attention to 
a number of paragraphs culled from various articles, in which the authors employ 
complicated phrases instead of simple language. He calls them “Medical Gob- 
bledygook” — a very apt description, indeed! 

In another article, (7) the artistic point of view in rhinoplasty has been exag- 
gerated and misinterpreted to such a degree that the public is given the false 
impression that it is within the power 'of the plastic surgeon to create lines and 
facial effects such as are seen in the works of the world’s most renowned artists. 
As a matter of fact, the books written by artists for art students have very little 
bearing on the ability of a surgeon to produce a good cosmetic result. It is well 
known that there are certain inherent qualities in every human being which en- 
able that individual to attain perfection in certain tasks with much greater facility 
than the average. This applies in every vocation where craftsmanship is in- 
volved, and it is also true of students of art or music ; some excel, while the rest 
remain mediocre or worse. 

The artistic anatomy of the face is based on certain accepted proportions and 
relationships of the component parts which are considered normal, and from 
which any radical deviation is considered abnormal or unesthetic. Thus, a rhino- 
plastic surgeon should possess a visual appreciation of line and form, but need 
not necessarily be able to draw pictures, just as a person may have a great ap- 
preciation for music and not be a musician. 

Rhinoplasty is “surgical craftsmanship.” It, therefore, may be good, bad, or 
indifferent. Good results depend upon the surgeon’s thorough understanding of 
the anatomy and the functions and relationships of the parts, plus his manual 
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Its chief function, however, is to form and support the nasal tip. Thus it is 
much simpler to get a mental picture when one speaks of the lateral cartilage 
and the alar cartilage, since they can not be confused, as often occurs when one 
refers to them as the upper lateral cartilage and lower lateral cartilage. Still 
greater confusion is created when one writer refers to the caudal margin of the 
upper lateral cartilage as being in contact with the cephalad margin of the lower 
lateral cartilage. That requires both a diagram and a compass. I believe no 
one would experience any difficulty if the same relationship of these cartilages 
were expressed in the language of Joseph: The lower border of the lateral 
cartilage lies in contact with the upper border of the alar cartilage. 

Again, we recently came across this passage in an article on rhinoplasty: (6) 

“There is a small gap between the caudal borders of the upper lateral cartilages where 
the cartilaginous septum forms a part of the bridge of the nose. In the caudal region of the 
septal cartilage, i.e., in the region of the lower lateral cartilages the lines of tension extend 
in the form of a concave curve. When the nasal tip is pressed sagitally against the upper 
lip, the elastic recoil of the hyperbolic trajectory of the septal cartilage counteracts this 
movement by restoring the natural position." 

We believe the author implies that when the tip of the nose is pressed against 
the upper lip in the presence of an intact septal cartilage, it will spring back to 
normal position when the pressure is released. 

As an example of faulty conclusion, we wish to quote again from the same 
well-authenticated article on the anthropological developmentof themaxillaand 
cranium, and the transmission of stresses and strains from the jaw to the various 
parts of the cranium along what are called Beninghoff’s lines. We have no 
quarrel with the main body of the article since it is well documented with refer- 
ences. But the conclusions drawn therefrom, as they apply to modern rhino- 
plasty, not only are erroneous, but contain the following complicated verbiage 

“The Ventral saw cuts run nearly parallel to Beninghoff’s lines of force, but the dorsal 
cuts cross these lines and split the naso-frontal buttress in its cranial course to the frontal 
vault." 

This leads the author to conclude that a widening of the nasal bridge has a 
tendency to recur owing to the formation of some mysterious trabeculae which 
are laid down in the direction of the applied force according to “Wolff’s law.” 
He also claims that the use of the jaws in masticating food promotes excessive 
formation of callus, and that this rapid healing of the parts is detrimental to the 
final cosmetic result. He therefore forbids his patients to use the incisor and 
canine teeth to bite off a piece of bread or chew any hard food for at least six 
weeks. 

My own experience, based on several thousand rhinoplasties, does not conform 
with these conclusions. On the contrary, I permit patients to have solid food 
twenty-four hours after operation and find them none the worse for it. It is 
common knowledge that a fracture displacement of the nose, caused by a blow, 
does not have a tendency to right itself because the patient uses his jaws for 
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“The purpose of this paper ia to challenge contemporary orthodoxy which still adheres 
to the concept that main t enan ce of the profile projection of the nasal pyramid is dependent 
mainly on support furnished by the septum. . . . That under static conditions the septum 
is merely a redundant member, offering no support whatever. That the saddling of the 
nose following a submucuous septal resection too near the dorsum and the drooping of the 
tip, the distortion of the lobule and the asymmetry of the nares following the removal of 
the caudal end of the septum are not the results of lack of septal support but are due to 
the development of internal stresses arising from cicatrization of the deskeletonized con- 
nective tissue.” 

That to me, is like sajing that a chair with three legs will tip over not because 
it has a leg missing, but because there is an empty space which permits the forces 
of gravitation to come into play. 

The paper in question is mam- pages long and an equally long commentary 
could be written about it. But it is necessary to point out only some of the more 
amazing statements made in this article. For example, referring to certain works 
on engineering and the building of gabled roofs and cantilever bridges, the authors 
go on to prove by means of a mathematical formula that the septum is a super- 
fluous structure which serves no purpose whatever, except possibly to provide 
patients for rhinologists. They advocate a dangerous procedure when they ad- 
vise the complete removal of a septum. They say it has no eSect on the profile 
elevation of the nose. 

I should like to call the attention of these authors to a simple fact in rhino- 
plasty. When a person with a prominent nose is to have the prominence reduced 
to normal, the rhinoplastic surgeon cuts down the bony elevation to the desired 
level and proceeds to modify the cartilaginous elevation by slicing down the 
dorsum of the septal cartilage. With each stroke of the scalpel and with each 
strip that is cut off, the level of the nasal projection is dimini shed until a normal 
elevation is attained. It is the septal cartilage which determines the elevation 
of the nasal pyramid. Not only that, but the length of the nose depends upon 
the length of the septal cartilage. The shortening of a nose is accomplished by 
cutting off a wedge at the lower end of the septum and suturing the columella to 
the remaining portion of septal cartilage. Do these authors still maintain that 
the septal cartilage is “merely a redundant member”? 

As to the mathematical formula by means of which they feel that they have 
proved the septum to be an unnecessary structure, I am quite certain that in 
the near future some one will come forth with a more involved formula which 
will establish the fact that the entire external nose is a superfluous and redundant 
member. One may even argue that with the advances made in the field of pros- 
thetics, an individual might own a selection of latex noses which could be worn 
to fit special occasions or moods. 

Another matter of technical procedure which these authors advocate, and with 
which I do not agree as a result of extensive personal experience, is the introduc- 
tion of a strip of cartilage into a space created between the columellar extensions 
of the alar cartilages after complete removal of the septum. Since this strip of 
cartilage has no fixed point of attachment, it will not prevent retraction. They 
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dexterity in modifying the form of these structures without interfering with their 
normal function and relationships. 

This then, leads me to point out the fallacy of drawing lines and angles on a 
photograph of the patient — a sort of “blue print” — to denote the type of nose 
the surgeon intends to create. Nothing is further from the truth than such 
chicanery. It is not only impossible of accomplishment, but a dangerous pro- 
cedure from a medical-legal standpoint. A patient armed with such a ‘blue 
print”, and a surgical result that bears no resemblance to it, might possess evi- 
dence of failure to fulfil a contract. The article in question uses fig. 14 as an 
illustration of how a face may be “charted.” It appears to have been completely 
“blue printed” for the perfect nose for that particular face. Fig. 15 shows the 
final result, which in my opinion not only fails to comply with the general ac- 
cepted standards of esthetics, but in addition bears no relationship to the geo- 
metric “blue prints” in fig. 14. 

Going one step further, another author (8) suggests a procedure that is even 
more improbable of accomplishment and is bound to result in still more profound 
disappointment for the patient. He suggests that, 

“The patient’s photograph should be printed on thin paper so that its transparency will 
not be interfered with when the picture is held up to the light. A pencil sketch is then 
made aa the photograph is held on an X-Ray shadow box. The original profile is lightly 
traced on to the back of the photograph and then a new profile line is drawn over this trac- 
ing. After several such sketches, one can r determine the profile best suited to the face 
under consideration. The now profile decided upon is then pencilled in a heavier line than 
the original sketch of the deformity.” 

My only comment on such wishful thinking is that it is the height of optimism, 
unless one were to characterize it as misrepresentation. 

The literature on rhinoplasty has become so voluminous that it is not possible 
to take up each article individually. I am, however, particularly concerned with 
the attempt of a group of men to create a synthetic literature. Their writings, 
which are finding their way into medical journals, are constantly growing more 
complicated in their verbiage, more faulty in their conclusions, and more dan- 
gerous in their teachings. Fortunately, I have heard many men interested in this 
work express the opinion that much confusion could be eliminated by a more 
rigid editorial policy on the part of some medical journals. 

One wonders what has become of the anterior and posterior parts of the body, 
or the upper and lower margin of a structure. As they apply to nasal anatomy, 
they have become, in this synthetic literature, caudad and cephalad and ventral 
and dorsal — also cephalo-dorsal or ventro-caudad or any other combination, so 
long as it is guaranteed to bring about an attack of vertigo. I have discovered 
further, in trying to keep up with this literature, that the dorsal part of the sep- 
tum is in the ventral part of the nose, and the ventral edge of the septum forms 
the dorsum of the nose, or is it vice versa? 

In a paper published in Archives of Otolaryngology a group of four authors (9) 

start out by saying: 
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say it is used merely as a batten. Batten may work in the hold of ships to secure 
cargo where it has a fixed point of support, but it is useless for the purpose sug- 
gested. 

As a general rule it is best to avoid implants, grafts, and transplants when 
contiguous tissues can be utilized in any correction. This fact was forcibly im- 
pressed upon me by Ferris Smith when I heard him discuss a paper read before 
the Society of Plastic and Reconstructive Surgery. This article dealt with var- 
ious types of grafts used in facial injuries which, according to Smith, would have 
fared much better had contiguous structures been utilized in the corrections. 

In this short review of rhinoplastic literature, I have tried to point out how 
much space and time have been utilized by irrelevant “tie ins” with art, mathe- 
matics, anthropology, obstetrics, and engineering. Moreover, I have endeavored 
to show that the many complicated new names for anatomical structures which 
have been created, or the obsolete names which have been revived, offer not a 
single improvement upon the well-founded technique devised by Jacques Joseph; 
in fact, they make one wonder whether articles advocating their usage are de- 
signed to benefit the reader or the author. 

In conclusion, I wish to urge every serious-minded young man who intends 
to specialize in this branch of plastic surgery to learn to distinguish between that 
which is essential to the performance of his duty to his patient, and that which 
is done too frequently either to “glamourize” the surgeon or confuse the spectator. 
The mounting of “blue printed” photographs in the operating room is one glam- 
our device. The setting up of casts on an easel in imitation of a landscape artist 
is another. Neither serves any useful purpose. Photographs and casts are help- 
ful only as records for future reference. Neither drawings, photos, nor casts 
have any influence on the outcome of a rhinoplasty. The essential elements 
consist of the surgeon’s good judgment and his esthetic appreciation, plus his 
ability to produce the best possible result from the material at hand. 

I have always impressed the following facts upon the many younger men whom 
I have had the good fortune to train : 


1. Have a good mental picture of the anatomical structure of the nose. 

2. Know the normal form of each component part and its relation to every other part. 

3. Look upon every cosmetic defect as either an enlargment, an underdevelopment, or a 
disturbance of the normal relationship of the various structures. 

4. Decide what structural changes are necessary to bring about esthetic normalcy. 

5. Practice the various steps of a complete rhinoplasty and perfect yourself by perform- 
ing only one or two of the steps at a time under the supervision of a trained surgeon. 

6. If you possess good judgment, manual dexterity, and a proper appreciation of wbat 
constitutes good esthetic form, your results will be very gratifying. 


1 Gbiesman, Bruno M. D., Arch of Otolaryngology, Vol. 39, pp. 334-341. April, 1944. 

“Muscles and Cartilages of the Nose from the Standpoint of a Typical Rhino- 
plasty. T „ ,r n a moni'nn .fnurnfil nf Knrperv. Vol. L. No. 2. do. 274— 2SO, Novem- 
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The first tube measured 14 x 7 cm. After two w eeks a similar tube w as raised 
separated from the lower end of the first by 4 cm. Two weeks later the inter- 
vening bridge of skin was also elevated and tubed. The single long tube was 
then permitted to stabilize for two months (fig. 31- 
Second stage. The tube was migrated to the anterior upper thoracic wall in 
two steps. The lower abdominal end was first detached and implanted tan- 



gentially m the right infraclavicular fossa (fig. 4). After two weeks the upper 
thoracic end w as detached, opened and implanted transversely between the two 
fistulae (fig. 5) Here it was permitted to rest for two months. 

Third stage A skin lined esophagus w as formed which connected the fistulae 
and was covered by the remainder of the migrated tube flap. The flaps which 
when raised and turned inward to form the esophagus w ere made from an incision 



THE USE OP A MIGRATED SKIN FLAP FOR BOTH LINING AND 
COVERING OF AN ARTIFICIAL ANTETHORACIC ESOPHAGUS 


EDWARD M. HANRAHAN, M.D. 

Baltimore, Md. 

The use of a migrated flap of skin and subcutaneous tissue to cover an ante- 
thoracic esophagus constructed of local skin was first reported by Davis and 
Stafford (1) in 1942. In their case the esophagus itself was formed by the usual 
method of utilizing anterior thoracic skin between the sternal notch and the cos- 
tal margin and this tube was then connected with the stomach by a short segment 
of jejunum. Because of his desire to avoid distortion of the breasts in his patient, 
a sixteen year old girl, an inevitable consequence of undermining, advancing and 
closing the defect by suture, Dr. Davis decided to cover that area by tubed flaps 
migrated from the lateral thoraco-abdominal wall. This had the further ad- 
vantage of being a more stable covering, more assured in its healing than a free 
graft would be and could be applied with complete absence of the tension in- 
evitably associated with undermining and advancing the adjacent margins. This 
method was also advocated by Ladd (2) in 1944. 

Esophageal surgery in recent years has been marked by increasing use of the 
jejunum so freely mobilized as to be drawn through an antethoracic subcutaneous 
tunnel as high as the clavicles and there anastomosed with the esophagus (Yudin 
(3), Longmire and Ravitch (4)), or the anastomosis may be done high in the 
thorax (Rienhoff (5)). In these circumstances the need for a skin esophagus is 
eliminated. Free jejunal mobilization depends on a sufficiently long mesentery, 
an abundance of vessels and a proper selection of the points of ligation that will 
preserve the large first branch of the mesenteric artery to the jejunum, as ad- 
vocated by Rienhoff. 

Impairment of the jejunal circulation may result in spite of all precautions, 
either at the time of operation or shortly afterward. In one instance Longmire 
felt that he had successfully avoided necrosis of the upper end of the jejunal 
segment by immediate suture of the mesenteric vessels in that portion with the 
internal mammary vessels. In another case the jejuno-esophageal suture was 
completed antethoracically by Rienhoff but subsequent necrosis of several centi- 
meters of the upper end of the jejunum necessitated its removal. This resulted 
in esophageal and jejunal fistulae separated by eight cm. of skin which because of 
scarring was unsuitable for use as a connecting tube. It is this case which called 
for the migration to that region of skin which could be used for both lining and 
covering of the dermal portion of the antethoracic esophagus. 

The anatomical conditions present at the time that the reconstruction was 
started are shown in fig. 1. The esophageal and jejunal fistulae with adjacent 
scarred skin are shown in fig. 2. The stages of the reconstruction are as follows : 

First stage. A tubed flap of skin measuring 32 x 7 cm. was raised in the right 
lateral thoraco-abdominal region in three steps, as described by Webster (6). 
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The first tube measured 14 x 7 cm. After two weeks a similar tube was raised 
separated from the lower end of the first by 4 cm. Two weeks later the inter- 
vening bridge of skin was also elevated and tubed. The single long tube was 
then permitted to stabilize for two months (fig. 3). 

Second stage. The tube was migrated to the anterior upper thoracic wall in 
two steps. The lower abdominal end was first detached and implanted tan- 



gentially in the right infraclavicular fossa (fig. 4). After two weeks the upper 
thoracic end was detached, opened and implanted transversely between the two 
fistulae (fig. 5). Here it was permitted to rest for two months. 

Third stage. A skin lined esophagus was formed which connected the fistulae 
and was covered by the remainder of the migrated tube flap. The flaps which 
when raised and turned inward to form the esophagus were made from an incision 
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roughly a parallelogram in shape with rounded corners (fig. 6) . The closure was 
accordingly a continuous s-shaped curved line with no sharp angles except at 
its extremities. The exposed subcutaneous tissue was then covered by the 



Pig 6 


opened remainder of the migiated skin tube after reducing it in size by suture of 
the two narrow angled coiners After two w eeks the tube was divided and the 
suture of the covering flap completed. As a precautionary measure the small 
remaindei of the original tube was conserved and reimplanted near the shoulder 





opened remainder of the migrated skin tube after reducing it in size by suture of 
the two narrow angled corners. After two weeks the tube was divided and the 
suture of the covering flap completed. As a precautionary measure the small 
remainder of the original tube was conserved and reimplanted near the shoulder 
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(fig. 7). When it was certain that no further tissue would be needed it was re- 
moved (fig. 8). Two small points of leakage developed. One closed spontane- 
ously, while the second healed after freshening and suture of its edges. 

This skin esophagus functions very satisfactorily. The patient has learned to 
avoid heavy meats and coarse vegetables and is able to swallow anything he 
wishes except ice cream or ice water. The latter initiates too much jejunal 
motility. It is our plan now to connect his lower jejunum with the stomach so 
that the latter, now secreting pure gastric juice, will not be by-passed. 

Ordinarily the procedure described above need not be utilized in the construc- 
tion of an antethoracic esophagus. However when the situation is complicated 
by scarred or otherwise unusable skin it offers a satisfactory solution of the prob- 
lem. 
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THE PROBLEM OF THE PROTRUDING EAR 


WILLIAM G. McEVITT, M.D. 1 

Detroit , Mich. 

Of all doctors, the plastic surgeon is perhaps most familiar with mans’ inhu- 
manity to man. For the blind and for the lame there is pity and helpfulness. 
For the deformed and disfigured there is too often mockery and derisive laughter. 
No deformity is exempt but the congenitally deformed are made to suffer more 
than the victim of trauma or disease. The latter is obviously the victim of an 
evil external influence and therefore is given a modicum of compassion. To the 
unthinking, however, the congenitally deformed are by implication treated as 
blameworthy and the fair objects of criticism and taunts. Every member of 
the profession has seen many serious consequences of this attitude. 

Protruding ears are one of the most common of congenital deformities. They 
are very obvious, cannot be hidden and are a prime target for the cruel humor of 
the multitude. Even perfect strangers do not hesitate to add their bit to the 
misery of the victim. Lop-ears, sail-ears, jug-ears and donkey-ears, are some 
of the witticisms used. The more imaginative tormentors refer to the individual 
as about to take off, as like unto a taxicab with open doors, as “Dumboesque” 
after the famous Disney elephant and so on ad infinitum and ad nauseam. 

When confronted with one of these sufferers, the surgeon must have a thorough 
knowledge of the normal ear. A normal ear is shown in fig. 1. It is the most 
intricately and delicately formed external bodily part and is so complex that 
even the most experienced have to refresh their memory of its contours again 
and again. Like all anatomical models the ear shown is a composite. In the 
living body many small variations and proportions occur which are normal and 
appropriate for a particular individual. 

Congenital ear deformities can be classified as follows: 

1. Protruding ears 

2. Microtia 

3. Macrotia 

4. Miscellaneous abnormalities in shape such as pointed ears. 

Of all such deformities protruding ears are by far the most common. Examples 
of all other types of ear deformity are seen only occasionally. A frequent mistake 
of the laity and even of the profession is to refer to these ears as lop-ears. Lop 
means to hang limply and the protruding ear certainly does not hang and is 
anything but limp. 

The protruding ear is a true deformity. The usual description of its develop- 
ment is that during the sixth week of fetal life, six tubercles appear on the 
mandibular and hyoid arches around the first cleft depression and also from the 
elevation of the skin behind the tubercles on the hyoid arch. The tubercles arc 

1 From the Straith Clinic for Plastic Surgery. 


4SJ 



482 


WILLIAM G. McEVITT 


arranged in two parallel groups of three with the skin fold above and behind the 
topmost tubercle of the posterior group. The helix grows from the upper tubercle 
of the anterior group and the skin fold. The crus of the helix arises fiom the 
middle tubercle of the anterior group and from the lower anterior tubercle the 





Fig 2 Embryology of the Ear 

1 2, 3, anterior row of tuberules from the mandibular arch forming respectively the 
helix, crus of the helix, and tragus 4, 5, 6, posterior row of tubercles from the hyoid arch 
forming respectively the lobule, antitragus and antihelix.^ 7, skin elevation from which 
the descending helix develops (Adapted from Davis and Kitlowski.) 

tragus develops. The middle posterior tubercle produces the antitragus and 
the lower posterior tubercle the lobule (fig. 2). 

During the third month of fetal life the helix grows rapidly so that it projects 
forward and covers the still undeveloped antihelix. At this stage protrusion is 
normal Wien the antihelix does not develop normally, the helix continues to 
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overhang and protrusion persists. In the extreme case no antihelix is visible 
so that protrusion is maximum and the concha and fossae form one large con- 
canty. The deformity is hereditary. Potter (I) studied five generations of 
family groups. In these families the malformation was due to a single dominant 
gene. It was regular in expression and regular in transmission to half the chil- 
dren when marriage of abnormal to normal individuals occurred. There was no 
transmission by normal members of the family. 

At birth the components of the ear are completely formed and the ear rests 
at an angle of about 30° to the head. The entire ear grows with the body until 
about seven or eight years after which there is very little growth. Brown (2) 




Fig. 3. Drawing of Horizontal Sections of Normal and Protruding Ears 
Viewed from above 

The normal retroauricular space is an irregular rectangle The body of the protruding 
ear maintains the same angle of 30 with the head as does the normal ear, but the angle 
formed by the juncture of the scapha and concha is much greater than the normal 
of 3bout 90. 

compared the ears of parents and their children of school age in some hundreds 
of cases and found very little difference in the size of the ears. The angle of 
30° at which the normal ear is said to be attached to the head has been the cause 
of misunderstanding and consequently of incorrectly conceived surgical pro- 
cedures for the correction of protruding ears. It is true that the auricle as a 
" hole is normally attached to the head at an angle of 30° but since its attach- 
ment is very broad, the retro auricular space is not triangular in outline but 
irregularly rectangular. The boundaries of this rectangle are anteriorly the wall 
of the concha coming off the head at approximately 90°. Laterally the scapha 
forming an angle of 90° to 120° with the concha, medially the mastoid area and 
posteriorly an imaginary line from the helix to the mastoid (fig. 3). 
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of the anterior group and the skin fold. The crus of the helix arises from the 
middle tubercle of the anterior group and from the lower anterior tubercle the 
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1,2,3, anterior row of tulr-rulcd from the mandibular arch forming respectively the 
helix, crus of the helix, ami tragus 4, .1, 0, posterior ro* of tubercles from the hyoid arch 
forming respectively the fohufe, antifragus anti antihefix 7, skin efevation from which 
tlie descending helix develops (Adapted from JJavib and Kitionnki J 

tra"Uri develops. The middle posterior tubercle produces the antitragu-s and 
the* lower posterior tubercle the lobule (fig. 2;. 

During the third month of fetal life the helix grows rapidly so tliat it projects 
forward and covers the still undeveloped antihelix. At this stage protrusion is 
normal. 'When the antihelix does not develop normally, the helix continues to 
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that the suffering of the patient does not necessarily vary directly with the degree 
of protrusion, Alost ears axe normal in size for the individual concerned bur 
some patients present ears which are unusually large. Inequality of protrusion 
on the two sides is co mm on. With rare exceptions the subject can be classified 
in one of the following types: 

1. Ears of normal size for the subject with moderate protrusion caused by 
underdevelopment of the normal fold of the antihelix. The concha and fossae 
are of appro xima tely nor mal size and their ratio to one another is correct. The 
antitragus is not overprominent (fig. S). 

2. Large ears us uall y with marked protrusion, underdevelopment of the fold 


Fig. 6. Psoirusion Combined with Machotia and Displacement 
Fig. 7. Psothvsion Combined with Micsotia Curling, Displacement, and 
Facial Asymmetry 


of the antihelix, overprominence of the antitragus and wide seapha (fossa of 
the helix) (fig. 91. 

3. Long narrow ears with little or no evidence of the antihelix. The structure 
seems curled forward. The concha and fossae form a continuous hollow giving 
the ear almost the appearance of a shell. They tend to be wide at the top and 
taper toward the lobule being roughly triangular (fig. 10). 

Any of the above types may be unilateral or bilateral and may be found in 
individuals with one or more of the other deformities already mentioned. It is 
the writer’s observation that unilateral protrusion is seen most commonly in 
Type 2, occasionally in Type 1, and rarely in Type 3. Associated deformity is 
found most frequently in unilateral examples of Type 2. 
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The angle formed by the scapha and concha is governed by the fold of the 
antihelix. If this structure has failed to develop normally, the scapho-conchal 
angle becomes larger so that in extreme eases of protrusion it is almost entirely 
obliterated. The relationship of the concha to the mastoid lemains at about 
90°. Despite references in the literature, the writer has never seen a case where 
this was not true. The rational approach therefore is to correct the deformed 
antihelix. This automatically reduces the scapho-conchal angle to normal and 
corrects the protrusion but maintains the normality of the retro-auricular space. 
Attempts to move the entire ear closer to the head on the theory that the whole 
structure is protruding mutilate the concha and convert the retro auricular 



Fig. 4 Fig. 5 

Fig 4 Unilateral Protrusion 

Fig. 5. Protrusion Combined with Microtia and Displacement 


rectangle into a narrow triangular slit which not only appears abnormal, but is 
often a source of irritation and infection. 

Protrusion may be unilateral (fig. 4) or bilateral. It may be associated with 
other congenital deformity such as reduplicated Darwinian tubercle, absence 
of lobule, microtia of any degree, maerotia, curling or displacement (figs. 5 and 
6). It is sometimes seen in association with marked facial asymmetry (fig. 7). 
In this case the deformed ear is on the same side of the head as the malformed 
half of the face. However, the great majority of cases are bilateral and unac- 
companied by other abnormalities. 

The protrusion varies from very slight to extreme and one can say in passmg 
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GROUP ONE 

Methods designed to bring the entire ear closer to the head: 

1. Excision of an ellipse of skin from the cephalo-auricular angle with simple 
closure (Pearl & Monks (3)). 

2. Excision of an ellipse of skin from the cephalo-auricular angle with dissection 
of the auricular cartilage from the skull followed by tight suturing of the cartilage 
to the deep fascia over the mastoid (Miller 1924 (4)). 

3. Excision of skin over the mastoid after which a flap of post auricular skin 
is raised, pulled back and sutured over the raw area on the mastoid (Ruttin (o)). 

4. Excision of triangles of cartilage through a transverse incision in the car- 
tilage made close to mastoid (Eitner (6)). 

5. Longitudinal incision in cartilage adjacent to mastoid with overlapping of 
the edges (Alexander (7)). 



A B C 

Fig. 10. A, B, C, Examples of Type Three Protrusion 


6. Excision of longitudinal strips of cartilage crisscrossed with some transverse 
excisions. The weakened cartilage is then sutured to mastoid (Gersuny (8)). 

7 . Formation of a flap of auricular cartilage which is turned back and anchored 
under a bridge of periosteum over the mastoid process (Payr (9)). 

8. Anchorage of the posterior surface of the auricle with a strip of fascia lata 
(Ruttin (5)). 

9. Excision of an elliptical segment of skin at the auricular mastoid angle fol- 
lowed by excision of a longitudinal section of cartilage in the same area the ends 
of the excised piece being wider than the central portion (Morestin (10)), 
fig. 11. 


GROUP TWO 

Methods designed to produce a normal antihelix and preserve the essentially 
normal contours of the other parts: 

1. Excision of a strip of skin and cartilage on the posterior surface of the aur- 
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Since the earliest conception of the protruding ear was that it stood out directly 
from the skull, it is natural that the first attempts at correction attempted to 
pull the entire ear close to the head. When the true nature of the deformity 
was realized an entirely different approach developed. We may then divide 
correction methods into two groups, the first of which is of historical interest 
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A, B, C, Examplls op Type Two Protrusion 


only. These methods are classified below according to their embryological and 
anatomical features and will hereafter be referred to in these terms. Where 
known the originator’s name is mentioned but the operative procedures will not 
be described thusly in the discussion because it is the writer’s experience that 
this leads to endless confusion in the mind of the leader. 
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taunts were in use as in the United States today. This operation is still being 
done and as recently as 1941, Cox (17) defended it on the ground that it set the 
ears back well and satisfied the patient. 

All of these operations had the common fault that the ear is conceived as 
standing straight out from the skull. We know that this is not the case. The 
abnormality of the antihelLx with its failure to fold and consequent reversion is 
the principal defect. This seems a very simple observation. If one pushes 
backward against the helix of the average protruding ear, it is easily forced into a 
very normal appearance and invariably it will bend back along the antihelix not 
at the cephalo-auricular angle. It seems obvious but like most scientific obser- 



A B C 

Fic. 13. A, B, C, Author's Case Dose by Excision’ of Cartilage at Ceph vlo-auriculab 

Angle 

Note the “plastering” of ears to the head and abnormal configurations in the lateral view. 
Most cases are even more distorted. Oddly enough the patient wishes the ears could be 
even closer to the head. 

vations it became obvious to the profession when it was pointed out. This 
Luckett did in 1910. 

Except for the operations in the first group which have been obsolete for years, 
the writer has tried all of these procedures and has found merit in most of them. 
Morestin’s excision of the cartilage at the cephalo-auricular angle unquestionably 
sets the ear close to the head in types one and two but has many objectionable 
features. The ear is plastered against the head which is not normally the case. 
There is no antihelix fold and thus the whole body of the ear is close to the head. 
This destroys the normal retroauricular rectangle which sometimes makes 
cleansing difficult and has been known to give rise to friction irritation of the 
skin. The test of a protruding ear operation is the lateral view and this operation 
here makes a poor showing. The skin of the concha is wrinkled and many 
abnormal folds appear principally one caused by the cut edge of the cartilage 
showing through the skin (fig. 13). In Type Three ears the operation is very 
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icle along the line of the antihelix. The edges of the cartilage are then everted 
using a Lembert type of suture this forming an antihelix ridge on the anterior 
surface. (Luckett 1910 (11)) fig. 12. This operation is really the only member 
of its group though it has been repeated with minor changes by numerous sur- 
geons. Davis and Kitlowski 1937 (12) removed cartilage in the same way but 
used an incision at the cephalo-auricular angle. Barsky 1938 (13) bevelled the 
incision in the cartilage so that when brought together they would form a sharper 
edge to the antihelix. New and Erich 1940 (14), added the excision of an addi- 
tional small strip of cartilage to form the posterior crus of the antihelix. Baxter 



Fig 11 Fig 12 


Fig 11 Dbawing of Morestin’s Excision of Ellipse of Skin and Cartilage from the 
Cephalo-auricular Angle 

This shows the modification of making the cartilage excision more extensive at each end. 
Morestin’s original article showed a simple elliptical excision 

Fig. 12. Luckett’s Original Illustration showing the Excision of Cartilage Along 
the Predetermined Site of the Antihelix with Sutures in Place 
When tied, these sutures cause the cut edges to unite and form a ridge All modern 
operations are based on this fundamental procedure (By permission of Surgery, Gyne- 
cology and Obstetrics) 

1941 (15), used stainless steel wire to hold the everted edges in position. Young 
1945 (16), after removing the strip of cartilage used no sutures in the cartilage 
and allowed the posterior margin of cartilage to slide behind the anterior margin. 

The operative procedures listed under group one are or should be of purely 
historic interest. Most of them are unnecessarily complicated. The simplest 
one of the group is the excision of a long strip of cartilage wide on the ends from 
the cephalo-auricular angle. This is also the best. Morestin's description of it 
is a very well presented article and incidentally his experiences with nineteenth 
century French children shows us that the world has not changed. The same 
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Fig. 14. Authob’s Method of Pbocedube 

a. (A) Limit of antihelix excision drawn on anterior surface. 

(B) Limit of incisional weakening. 

b. Transfer of outline to posterior surface by method of Davis and Kit lows ki- 

c. Ellipse of skin excised showing needle marks on underhung cartilage. 

d. Excision of cartilage along antihelix line with projection for posterior crus, wide 

inferior excision in antitragus, parallel weakening incision, and three sutures in 
position. 

e. Sutures tied forming antihelix. 

f- Closure of skin with interrupted silk sutures. 
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unsatisfactory. These shell-like ears are simply forced in closer to the head but 
the shell remains cupped forward and is essentially abnormal in appearance in 
all views. The claim of Cox that the operation satisfies most patients should not 
be the criterion of the plastic surgeon. However, the writer has heard many 
complaints about the results of this procedure. Old habits die slowly so this 
operation will probably be done for years to come. A final objection is that 
secondary correction in these cases is well nigh impossible. 

Luckett’s introduction of a new approach to the protruding ear problem 
greatly improved results. Any of the various operations based on this funda- 
mental concept produce acceptable ears. It has been the writer's experience 
that no one method is universally applicable to all cases. Generally speaking 
the use of mattress sutures, Lembert sutures, gauze bolsters and special materials 
such as steel wire seems unnecessary if the cartilage of the ear has been ade- 
quately weakened and adjusted. Type One ears are ideal subjects as they are 
normal in size and deformed only in the neighborhood of the antihelix. Type 
Two ears require as a rule more excision, of cartilage in the antihelix area. They 
are most likely to require additional excision in the area of the posterior crus. 
A common abnormality in this type is an overprominent antitragus. Failure to 
adjust this results in a protruding spine in this area in the finished product- 
Type Three ears are the most difficult with which to deal as the shell-like auricle 
may be almost devoid of normal landmarks and have a continuous curving 
sweep from the cavum conehae to the helix. This type requires careful drawing 
of the structures and weakening of the cartilage in appropriate areas. It is 
often best to remove little or no cartilage from these cases. Some form of 
fixation, is usually best as after the non-suture method the cut edges of cartilage 
may simply overlap. 

Fig. 14 illustrates the writer's approach to the problem. 

The type of ear having been determined, the area is blocked off with novocaine 
and the desired contours are outlined on the anterior surface with methylene 
blue. It is helpful to push the ear backward into normal position by making 
pressure on. the helix. It is thus easier to determine the desired width of the 
antihelix and the desired steepness of the descent into the adjacent fossae. If 
excision of cartilage seems indicated the limits of excision are marked. If 
further weakening is planned its extent is also marked. These markings are 
then transferred to the posterior surface by piercing the cartilage with a needle 
at intervals along the marking and touching the needle with methylene blue 
before withdrawing after the manner of Davis and Kitlowski (12). 

Now the ear cartilage is exposed by excising an ellipse of skin on the posterior 
surface along the predetermined antihelix line. Excision and incision alone or 
in combination is done as indicated. As time goes on the writer has tended to 
remove less and less cartilage often removing none. In the last analysis ex- 
perience alone will teach one what is best in each case. In general type One 
requires simply incisional weakening or slight excision along the antihelix. 

Type Two usually requires considerable excision of cartilage with parallel 
incisions for weakening. In most cases the posterior crus area should be simi- 
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larly treated. The cartilage removal should extend well down into the antitragus 
and in addition the remaining antitragal cartilage should be thoroughly cioss- 
hatched with the knife. If this is not done protrusion of the antitragus or the 
entire inferior extremity of the ear will imbalance the final result. 

Type Three always requires marked weakening and sometimes excision of 
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Fig 15, A, B, C, D, E, Moderate Examples of Tvpe One Ears Corrected bv Excision 
of Cartilage without Suturing Note Preservation of Posterior Rectangle 
and Normal Contours in Lateral View 


cartilage in all directions. It is the type most likely to require sutuiing Sutur- 
ing is always necessary if no cartilage is removed. Otherwise it is optional. 
Young has published some beautiful results of cases done without suturing. 
Type One ears are the best candidates for non-suturing. In the larger Type Two 
pars nonsuturing may result in the antihelix edge being very sharp and prominent. 
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This is not a serious defect but we are striving for perfection and the normal ear 
has a gradual fall from the height of the antihelix to the depth of the scapha. 

The writer usually uses sutures, one in the center and one near each end of the 
antihelix fold. A bite is taken on each side beyond the furthest point of excision 
or incision and the white silk tied. The weakened intervening area mounds 
up forming the appropriate antihelix fold on the anterior surface. The skin 
incision is then closed with a row of interrupted black silk sutures. In the past 
occlusive pressure dressing has been recommended for periods of ten days to 
several weeks. The writer has found no advantage to this. The ears are dressed 
with a strip of vaseline gauze over the incision and on all of the crevices of the 
anterior surface. The whole is overlaid with cotton and gauze and a turban 
applied to the head. The turban is removed in four days and a light gauze 
dressing held with adhesive substituted. All dressings are removed in one week 
and sutures by the tenth day after which the patient is permitted to wash the 
ears gently. 

Serious complications are almost unknown. The excellent blood supply 
of the ear insures against gangrene and serious infection. A small hematoma is 
easily expressed at the first dressing but even this is uncommon. Secondary 
correction is the exception. If indicated it is usually the result of error in the 
estimation of cartilage removal. For some reason it is more common at the 
upper pole of the ear. A small incision and adjustment suffices in most cases. 

Using these methods excellent results should be obtained in almost every 
case and the most extreme cases should be markedly improved. There is no 
reason today why a human should suffer because of protruding ears. The 
operation causes little discomfort and very little after pain. These cases should 
be among the most satisfactory that the plastic surgeon does. The patients 
should be among the most grateful and they are. 

SUMMARY 

The anatomy, embryology and etiology of protruding ears are reviewed. 

A classification of protruding ears is offered. 

Various correction methods are listed and evaluated. 

The procedure used by the writer is described and its application to the 
common types is discussed. 
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NASAL AND AURICULAE. FISTULAE* 


HAN'S BRUNNER, M.D. and W. A. DONNELLY, M.D. 

Chicago, III. 

Fistulae of the dorsum nasi offer an interesting surgical problem which can be 
solved only if the development of the deformity is understood. The following 
case deserves attention because it presented an interesting finding at operation 
and because the brother of the patient suffered from auricular fistulae. 

CASE REPORT 

M. Hr, age 14, white, female, has a small tumor at the nasal dorsum since birth which 
became actively inflamed during the first year of life (11 months old) requiring an incision. 

When she was seen for the first time at the Research and Educational hospitals, there wa3 
a considerable saddle at the junction of the osseous and cartilaginous dorsum nasi. At the 
bottom of the saddle there was a fistula, the size of a pin-head, brown in color (fig. 1). The 
fistula was close to the midline and surrounded by normal skin. At the inferior portion of 
the left nasal bone there was another fistula, larger in size and surrounded by scarred skin 
(fig. 1). Both fistulae were connected by a subcutaneous channel. There was no pathology 
inside of the nose. On X-ray film, the arch of the nose was not completely closed due to a 
defect in the left part of the piriform aperature. The defect was apparently filled by car- 
tilage which originated from the septum cartilage and formed a channel-like structure. 

On May 25, 1946 an operation was performed in local anesthesia. An incision was made 
in the midline of the nssal dorsum and the fistula, close to the midline, was circumcised. 
The fistula led into a channel which ran between the skin and the perichondrium toward the 
second fistula. At the inferior margin of the left nasal bone the channel continued beneath 
the nasal bone. In the inferior part of the left nasal bone there was a fistula in the bone as 
Well as in the skin. The inferior portion of the nasal bone was removed. A sac, the size of 
a pea, was exposed which was situated within a cavity of cartilage (fig. 2). The cartilage 
Was continuous with the left upper lateral cartilage. The sac and the cartilage were re- 
moved. An attempt was made to correct the saddle nose by turning over the upper lateral 
cartilage. This attempt failed, because it was not possible to separate the extremely thin 
cartilage from the nasal mucosa. For this reason the hump was removed. The skin in- 
cision was closed. The lateral fistula was left open and was secondarily closed by a Thiersch 
fhip.' A saddle nose resulted. It is planned to correct this in 3 later period of time. Micro- 
scopically the sac consisted of inflamed connective tissue which was lined by a thick epi- 
dermis. In the specimens no hairs were found. 

COMMENT 

In this case there was a congenital dermoid cyst at the nasal dorsum which was 
drained by two fistulae. The history and the photos, taken of the patient as 3 
baby, proved that the cyst was actually congenital. It is difficult to state as 
to whether the fistulae were likewise primary'; viz., congenital or secondary. It 
is likely that the lateral fistula was secondary; viz., caused by an infection of the 
cyst which had to be lanced. This is proved by the history’ as well as the finding 
of scarred skin which surrounded this fistula. But no definite statement can be 
Department of Otology, Rhinology, and Laryngology of the University of 
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Fig 1 Pictures Taken Before Operation Show the Fistula at the Nasal Dorsoti 
AND AT THE LATERAL SURFACE OF THE LEFT NaSAL BoNE 



Fig 2 Diagram of the SdrgicalJTindings 


A Frontal bone, B Nasal bone, C Skin, D Anterior wall of cartilaginous nasal capsule, 
E Fistula leading into dermoid cyst, F Nasal mucosa, G Paranasal space, H Cartilaginous 
roof of nose a-b This part of cartilage disappears when nasal bones are formed In the 
presented case this part of cartilage did not disappear 


made as to whether or not the baby was born tt ith the fistula in the midiine 
of the nasal dorsum 
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The finding at operation (fig. 2) was interesting. The dermoid sac was situated 
beneath the left nasal bone and communicated with the outside by a narrow 
channel which ran through the bone as well as through the skin. Under normal 
conditions there is a nasal mucosa beneath the nasal bones; consequently one 
should expect that the dermoid sac was lying upon nasal mucosa. This, was, 
however, not the case. The sac was not lying on nasal mucosa but on cartilage, 
and the cartilage was continuous with the upper lateral cartilage of the nose. 

In order to understand the surgical findings the normal development of the 
dorsum nasi must be recalled. 


We have made interrupted serial section through the external nose and cribriform plate 
in two new-borns. Both specimens were cut in the sagittal plane. The specimen I was 
taken from the skull of a female new-born which died one and one-quarter of an hour after 
delivery from a cerebral hemorrhage. In this specimen the frontal bones were removed. 
The specimen II was taken from a male still-born baby which lived 15 minutes prior to the 
delivery and died from a strangulation with the umbilical cord. 

The anterior wall of the nose consists of a cartilaginous plate which is part of the chon- 
drocranium and which is bounded by the frontal processus of the superior maxilla on either 
side. The cartilaginous plate extends down to the tip of the nose and is continuous with 
the crista galH and the cribriform plate as well as with the cartilaginous septum. In the 
male new-born there is an encbondral ossification in the crista galli (fig. 3). There are no 


anastomosing blood vessels between the skin of the dorsum nasi and the nasal mucosa. 

The cartilaginous cribriform plate shows numerous foramina which are filled with ol- 
factory fibres, blood vessels and loose connective tissue. The ramus anterior of the anterior 
ethmoidal nerve runs in the prenasal space and has no communication with the nasal mucosa 
{fig. 4). In a later period of life, when the anterior wall of the cartilaginous nose has dis- 
appeared, the nerve runs within the nasal mucosa covering the nasal bones. 

On the outside of the anterior wall of the cartilaginous nose the frontal bone and the 
nasal bones form by intramembranous ossification; viz., by metaplastic ossification of 
connective tissue. The frontal squama is divided in two parts which in the midline are 
connected by connective tissue forming the frontal suture. Above the nasal bones, the 
frontal suture becomes markedly enlarged. This area was called by Schwalbe (1, 21 “fonta- 
nella metopica” or ‘fontmella mediofrontalis.” The fontanella metopica is the last part 
of the frontal suture to become ossified, and as a matter of fact, the fontanella may remain 
partly unossified even in adults. The space between the frontal squama and the cribri- 
form plate is filled with connective tissue which extends from the frontal process of the 
maxilla on one side to that on the other side and accumulates in front of the crista galli; 
viz., in the area of the foramen coecum of adults. Here the connective tissue is embraced 
by the cartilaginous processus alares of the ethmoid which originate from the anterior wall 
of the cribriform plate and extend toward the frontal squama. The nasal process of the 
frontal bone is not yet developed in the new-born (Holl 3) and for this reason there is like- 
wise no foramen coecum which, in adults, is situated in the nasal process of the frontal 
bone and leads into a short channel, ending as a cul-de-sac within the nasal process (Holl). 

Microscopically this area presents the following findings: The frontal squama consists 
of bone trabeculae which form a loose network and run in all directions of the space. On 
the outside the bone trabeculae are approximated, forming a layer of more solid bone. 
The spaces between the bone trabecles contain a fine network of connective tissue with 


osteoblasts, ostoclasts and occasionally lymphocytes. The trabecles consist of web-like 
bone which forms by metaplastic ossification of connective tissue. We could not find the 
\eins of Breschet in the frontal squama of the new-born. 

Lateral to the midline the dura on the inside of the frontal squama consists of an internal 
and external layer. The internal layer is covered by a mesothelium and consists of loose 
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connective tissue, capillaries and cavernous spaces. The external layer consists of a firm 
connective tissue and only a few blood vessels. Within the external layer, the frontal 
squama develops by metaplastic ossification (fig. 4). Toward the cribriform plate the two 
layers of the dura separate. The internal layer covers the cribriform plate. The external 
layer runs toward the inferior margin of the frontal squama. At this site a part of con- 
nective tissue runs toward the prenasal space at the nasal dorsum; another part joins the 



Fig. 3. New-Born Male 

The section runs between the two parts of the frontal squama. CG: Crista galli, D: 
Dura, aB: Nasal bone, a: External periosteum of nasal bone, b: Prenasal space, tn: tip 
of nose, n: Anterior wall of cartilaginous nasal capsule, c: Internal periosteum of nasal 
bone, rn: roof of nose, Fe: Foramen coecum. 

boundary of the frontal squama and then runs upward along the outer surface of the frontal 
squama (fig. 4). 

In the midline there is a great amount of loose connective tissue, a few arterioles, num- 
erous veins and cavernous spaces which run toward the superior longitudinal sinus (fig. 5). 
The veins originate ; (1) in the lamina externa of the dura, (2) in the skin of the nasal dorsum 
and (3) in the nasal mucosa. 

The space between the nasal bones and the anterior wall of the cartilaginous nose was 
called by Gruenwald* ‘‘the prenasal space” (fig. 3). The microscopic examination of this 
area reveals the following: The ossa nasalia consist of bone trabeculae which form a net- 
work In the meshes of the network there is a loose connective tissue and only occasionally 
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osteoblasts. Ostoclasts are absent. The bone of the trabeculae is a web-like bone with a 
considerable amount of intercellular substance. Whereas the bone trabecles of the frontal 
squama run in all directions of the space and the bone trabecles of the frontal process of the 
maxilla run in a horizontal level (Fig. 4), the bone trabecles of the nasal bones are chiefly 
situated parallel to the longitudinal axis of the dorsum nasi. There is an external and 



'K : -P UTa » 0: Olfactory fibres, Ic : cribriform plate, a: Cavity in the lateral part of the 
cnbnform plate filled with embryologic connective tissue and the external branch of the 
ethmoidal nerve; this space communicates with the subarachnoid space as well as 
the prenasal space; F: Frontoethmoid suture; S: Suture between frontal bone (oF) 
and frontal process of maxilla (fP): Ii, Ie: Internal and external layer of dura, D: Skin, 
of the nose, Ne: Anterior branch of anterior ethmoidal nerve, d: Blood vessels and 
olfactory fibres entering the cribriform plate, m: Nasal mucosa. 

internal cortex (fig. 3), the former being thicker than the internal cortex; furthermore, there 
is an internal and external periosteum and osteoblasts between periosteum and cortex, 
his indicates that the nasal bones grow by apposition of bone. 

The prenasal space is a potential space. Under normal circumstances it is filled with 
connective tissue which is partly firm, partly loose. The firm connective tissue originates 
rom the external layer of the dura, forms the internal periosteum of the nasal bones (fig. 



502 


HANS BRUNNER AND IV. A. DONNELLY 


5). At the inferior margin of the nasal bones a part of the connective tissue, containing 
capillaries with marked perivascular infiltration, extends toward the top of the nose while 
the other part form the outer periosteum of the nasal bones and extends upward toward the 
frontal squama (figs. 3 and 5). The loose connective tissue is found between the anterior 
wall of the cartilaginous nose and the internal periosteum of the nasal bones. It is con- 


Ss 



Paramedian section. Ss: Superior longitudinal sinus; CG: Crista galli; a: Cerebral 
portion of prenasal space filled with embryologic connective tissue, ps: Nasal portion ot 
prenasal space, b: Internal periosteum of nasal bone, S: Mucosa of nasal septum, tn: lip 
of nose with cartilages, n: Anterior wall of cartilaginous nasal capsule, nb: Nasal bone, c: 
External periosteum of nasal bone, D : Skin, d, d: Dura, Fc: Foramen coecum. 

tinuous with the loose connective tissue which fills the space between the crista galli and 
the frontal squama, and extends toward the inferior margin of the nasal bones where it 
joins the perichondrium of the anterior wall of the cartilaginous nose. Within the loose 
connective tissue there are many capillaries and cavernous spaces. 

To sum up, in the new-born the anterior wall of the nose consists of one single 
cartilaginous plate which on the outside is covered by connective tissue and skin. 
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The connective tissue originates from the dura. During the intramembranous 
formation of the nasal bones the connective tissue and the skin become separated 
and between the cartilaginous wall of the nose and the nasal bones there is the 
prenasal space, filled with connective tissue of dural origin. Soon after birth 
the cartilage of the nasal capsule disappears at all sites where it comes in contact 
with bone. Consequently, the cartilage beneath the nasal bones disappears while 
the cartilage below the nasal bones persists and forms the upper and lower carti- 
lages of the nose. 

These findings shed a light upon the findings obtained at operation of the 
presented case. According to Ewing 5 the origin of the dermoids of the scalp is 
explained by an imperfect separation of dura and skin during the intramembran- 
ous formation of the cranial bones. Apparently the same mechanisms are respon- 
sible for the dermoids of the nasal dorsum as poin ted ou t by Brunner and Hamed 6 . 
Parts of the ectoderm do not separate from the dural connective tissue which 
covers the cartilaginous nose. When the nasal bones are formed, the displaced 
parts of ectoderm are situated in the prenasal space; viz., between cartilaginous 
nasal wall and nasal bone. The displaced parts of ectoderm advance eventually 
to the formation of dermoids which may or may not remain in connection with 
the skin. In the first case, there is a primarj' fistula which runs through the 
nasalbones. In the second case a fistula may develop when the dermoid becomes 
infected and the infection breaks through the nasal bone and the skin, forming 
a secondary fistula. 

According to this theory the dermoids of the nasal dorsum are caused by a 
displacement of ectoderm into the prenasal space. The presented case demon- 
strates that in these instances the abnormal development does not concern only 
the ectoderm, but likewise the mesoderm because in the area of the dermoid 
the anterior wall of the cartilaginous nose did not become absorbed. In other 
words, in the presented case the dermoid of the nasal dorsum was associated 
with a persistence of the cartilaginous nasal capsule in the area of the dermoid 

(fig- 2). 

The presented case is furthermore interesting because the brother of the patient 
presented several auricular fistulae. In this ease there were draining sinuses on 
both sides in front of the auricle and on the posterior surface of the lobule, but 
there was not pathology at the nasal dorsum. The pathology of the auricular 
fistulae is not definitely understood. Some embryologists consider them to be 
remnants of the first branchial cleft ; the majority of embryologists and otologists, 
however, believe that the auricular fistulae, if they do not extend into the tym- 
panic cavity or the pharynx, result from an incomplete fusion of the colliculi 
branchiales; viz., of the cutaneous nodules which are located close to the first 
ranehial cleft and form the auricle by fusion (His 7 , Grunert 8 , Pastore and Erich 9 , 
Congdon, Rowhanavougse, Varanusaria 10 , Ruttin", Weaver 12 ). It is anestab- 
lAied fact, that this malformation originates from the integument of the body, 
rom which likewise the dermoids of the nose take their origin. This indicates 
at in the presented cases, concerning brother and sister, the skin of the face 
exhibited a tendency of developmental deviations, causing dermoid cyst of the 
nose in the sister and auricular fistulae in the brother. 
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IN MEMORIAL! 


Warren B. Davis, the Editor of this journal and third President of The Amer- 
ican Society of Plastic and Reconstructive Surgery died on July 7, 1947. 

The death of Doctor Davis comes as a shock to many medical friends who 
recall his good appearance and activities at the annual meeting of the American 
Society of Plastic and Reconstructive Surgery in Kansas City. At this meeting 
he was unanimously commended for his skillful management of the Journal and 
urged to continue as Editor-in-chief. 

Dr. Davis was ailing in May and did not feel well enough to attend the Nash- 
ville meeting of the American Society of Plastic Surgeons. 

Shortly after this meeting, Doctor Straatsma, Doctor Kitlowski, and I visited 
him at his home in Philadelphia and we were all disturbed by his evident loss 
of weight and physical energy. In spite of these handicaps, Doctor Dams insis- 
ted on making an orderly disposal of all current articles for publication. Indeed, 
his main concerns were the present and future needs of this Journal. The Jour- 
nal of Plastic and Reconstructive Surgery will be his permanent memorial. 

Warren Davis was definitely one of our own and he occupied a special place in 
the heart of every society member. He was a man of international reputa- 
tion in the field of harelip and cleft palate surgery but he will also be remembered 
for his qualities as a friend and fine gentleman. 

Dr. Warren B. Davis, the son of Luther A. and Mary Donnohue Davis, was 
horn on the Cave Spring Stock Farm, Jessamine County, Kentucky, on Septem- 
ber 6, 1881. His father was a great-great nephew of James Wilson, one of the 
signers of the Declaration of Independence, and Pennsylvania's first member of 
the United States Supreme Court. His mother w as a great-great niece of Daniel 
Boone, and also a direct descendant of Oliver Cromwell. 

Dr. Davis obtained his early education in the public schools of Jessamine 
County, Kentucky, and graduated with first honors in 1895. From 1898 to 
1905 he took a special scientific course at Kentucky University, now Transyl- 
vania University. 

He entered Jefferson Medical College in September 1906 and was graduated 
'nth honors in 1910. He received first appointment as interne in the Jefferson 
Medical College Hospital, serving a residentship there for eighteen months. At 
t e end of his interneship, he was awarded the Corinna Borden Keen Research 
ellowship, and during the following year did research work in the laboratories 
0 Professor Ludwig Pick of the University of Berlin, Germany, and in the Fried- 
nchshain Krankenhaus. The result of this work was published in a monograph 
entitled “Development and Anatomy of the Nasal Accessory Sinuses in Man”. 

e entered private practice in Philadelphia in January 1913, at which time he 
"as appointed Clinical Assistant in Surgery at Jefferson Hospital. 

In 1931, with J. Parsons Schaeffer, he was awarded the Gold Medal, Class 
"o, for excellence of presentation of researches illustrating embryology, devel- 
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opment and anatomy of the paranasal sinuses, at the Annual Meeting of the 
American Medical Association in Philadelphia. 

In 1936, he was made Clinical Professor of plastic and reconstructive surgery 
at Jefferson Medical College and maxillofacial surgeon at Jefferson Hospital. 
He was also associated with the surgical staffs of several other hospitals in Phil- 
adelphia. 

During his career, he became international!}' known for harelip and cleft 
palate surgery, and wrote numerous monographs on those and other medical 
subjects. He was the first Editor of the Journal of Plastic and Reconstructive 
Surgery. 

During the First World' War, Dr. Darns served on the War Department's 
Advisor}' Board of Pennsylvania and later as a Captain in the Army Medical 
Corps, in charge of the School of Maxillofacial Surgery. 

By appointment of the Surgeon General, he served as a member of the national 
faculty for plastic and maxillofacial surgery' in the Second World War. 

He received an honorary degree of Doctor of Science from Georgetown College, 
Georgetown, Ivy., in 1938. He was President of the Alumni Association of 
Jefferson Medical College in 1912 and from 1941 to 1947 was a member of the 
Pennsylvania State Board of Plastic Surgery. 

He was a Fellow of the American College of Surgeons, and a member of many 
other societies, including the College of Physicians of Philadelphia, the Academy 
of Surgery of Philadelphia, the American Academy of Ophthalmology and Oto- 
laryngology, the American Medical Association, the American Society of Plastic 
Surgeons, the Association of Military Surgeons, the Philadelphia County Med- 
ical Society and was a past president of the American Society of Plastic and Re- 
constructive Surgery. 

He was a member of the Union League and the Philadelphia Country Club. 

Dr. Davis is survived by his wife, the former Ada Springer, whom he married 
in 1913, and four sons, Dr. J. Wallace, Warren S., J. Leslie, and Richard C. Davis. 

Lyndon A. Peer, M.D. 
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BURNS 

Romence, H. L.: Common Errors in Burn 
Treatment. Am. J. Surg. 73: 340, Mar. 
1947. 

Romence holds the view that the treat- 
ment which a burned patient receives in the 
first two hours after injury will largely deter- 
mine the outcome of the case . Serious burns 
should be recognized as being surgical prob- 
lems, and the patient should be taken im- 
mediately to the operating room, where 
sterile treatment can be instituted. Petro- 
latum jelly is employed most widely today, 
but eventually dry sterile fine-mesh gauze 
placed over the burned area may prove to 
be the dressing of choice. Burns should 
liave adequate dressings, for moderate pres- 
sure and immobilization are of great im- 


portance. Errors are commonly made in 
cleansing burns too extensively and too 
vigorously, in changing the original dressing 
prematurely and in changing subsequent 
dressings too frequently. The most com- 
mon error in plasma therapy is the giving of 
too little plasma during the first 48 hours and 
too much during the ensuing few days. 
Other common errors include adequate whole 
blood transfusions, failure to maintain satis- 
factory nutrition and the prevalent failure 
to apply skin grafts early. One of the sad- 
dest spectacles is the presence of infected 
exuberant granulations long past optimum 
grafting time. There is no easy magical 
treatment for burns, permitting one to leave 
"arm-chair” orders, for, despite treatment 
fads, hard work and thoughtful management 
will continue to be necessary. 
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Moore, F. D., Peacock, W. C., Blakely, E., 
and Cope, 0.: The Anemia of Thermal 
Burns. Ann. Surg. 124: 811, Nov. 1946. 
According to Moore and his associates, 
anemia so severe that wounds will not heal 
without massive transfusions, has been 
acknowledged as a common complication of 
extensive deep burns. In the beginning the 
origin of this anemia was ascribed to external 
loss from infected granulations, but more 
recently numerous other factors have been 
recognized as important. Likewise a true 
reduction in red-cell mass should be differ- 
entiated from the false anemia following 
hemodilution. In 3n effort to measure the 
red-cell mass directly the authors investi- 
gated the anemia by serial studies of the 
red-cell mass and bone marrow activity with 
a radioactive isotope of iron. 

True anemia is found only in patients 
having full thickness burns, but on occasion 
it may be absent even in fatal burns. The 
etiology of the anemia, however, must in- 
clude hemolysis, cryptic wound hemorrhage, 
iron deviation, variation in gastro-intestinal 
absorption, infection and bone marrorv de- 
pression. It was observed incidentally that 
contamination and subsequent infection are 
truly inevitable in any extensive burn even 
with the administration of massive doses of 
penicillin. 

Despite exhaustive studies a ad careful 
analysis by the isotope method it was im- 
possible to ascribe the relative importance 
of these causes wdth accuracy. However, 
the disordered iron metabolism and de- 
pressed marrow function were found to be 
important factors. 

The therapy of anemia associated with 
severe burns is accomplished better by 
anticipation and early replacement than by 
iate recognition and delayed transfusion. 
Serial objective measurements of the red-cell 
? Q ' ume offer the best method for distinguish- 
mg between true and false (hemodilution) 
anemia in the clinical care of the seriously 
burned patient. 

SKIN GRAFTS 

Conway, Herbert: Results following the 
Prgment Injection (Tattooing) of Port- 
wine Stains and Skin Grafts. Bull. 
Am. Coll. Surgeons 32: 87, Feb. 1947. 
nway presents a brief report with 


colored microphotographs and photographs 
of 12 patients who received permanent pig- 
ment injections by means of tattooing for the 
obliteration of port-wine stains and for 
matching the color of skin grafts on the face. 

Colored microphotograpbs are shown 
demonstrating the depths to which the pig- 
ment is injected, and details are given con- 
cerning the colors to be used, and the meth- 
ods by which the pigment is injected. 

In the treatment of port-wine stains there 
lias been satisfactory neutralization of the 
color effect in all cases. In the matching of 
skin grafts to the adjacent normal skin, the 
results have been more spectacularly suc- 
cessful. 

House, Peyton: The Activation of Skin 
Grafts. J. Exper. Med. 83: 383, May, 
1946. 

House points out that more than three- 
quarters of a century ago Thiersch asked 
whether better success might not be attained 
in the grafting of skin if the apposed sur- 
faces were already in an excited state. 
Members of the guild who had carried 
through remarkable plastic operations in 
India during the previous centuries, always 
pounded the skin with wooden slippers con- 
siderably before they used it. It has been 
shown that skin takes best, other things 
being equal, on a bed of vascular responsive 
tissue. There has been no test of what will 
happen if the cellular components of the 
graft itself are stimulated prior to transfer. 

House made the following observations on 
rabbit skin rendered hyperplastic by various 
agents. The donor area healed much more 
rapidly than usual and became infected less 
often. The hyperplastic skin unites with 
the underlying tissue sooner than the normal 
skin of the same individual, and it obtains 
a blood supply more promptly and more 
abundantly. The grafts were readily ob- 
tained, could be cut exceedingly thin and 
contracted less. Certain hazards and 
limitation of hyperplastic tissue were noted. 
In an avascular area the normal grafts were 
better able to survive than the thick hyper- 
plastic grafts, which often died m toio , their 
metabolic needs being so imperative. When 
skin had been over-stimul3ted, the grafts 
died. They became infected more easily 
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but showed remarkable ability to proliferate 
amidst pus. 

The author concludes: “From the obser- 
vations as a whole it is plain that any at- 
tempt to utilize stimulated human skin for 
grafting purposes would require the utmost 
care to avoid excessive stimulation or other 
injury to the tissue and to prevent bacterial 
infection. It may well be that activation 
will remain a principle, not become a prac- 
ticality.” 

TUMORS 

Amersbach, J. C., Walter, Elsie, and Sperti, 
George: Treatment of Basal Cell Epi- 
thelioma by Injection of Tissue Extract. 
Arch. Per mat. & Syph. 119, Aug. 19-16. 

A preliminary report from The Skin and 
Cancer Unit of the New York Post-Graduate 
School and Hospital is reported by Amers- 
bach and his associates. Small basal-cell 
epitheliomas, varying in size from that of a 
pea to 3 or 4 cm. in diameter, were photo- 
graphed and biopsies were done. At weekly 
intervals intradermal injections of either 
liver or spleen extract were given, the aver- 
age amount being 1 c.c. The injection in- 
filtrated the lesion and surrounding tissue for 
about i inch. Because of the possibility 
that regression of the tumors might be due 
to sclerosing action of the material, several 
patients were treated with dextrose of a 
concentration equal to that of the spleen 
extract. 

Twenty-one patients were treated, 7 with 
liver extract and 14 with spleen extract. 
One patient failed to respond to the treat- 
ment, 14 continued treatment to complete 
regression of the lesion as shown by final 
biopsy. The other 6 patients are still under 
treatment but all neoplasms are regressing. 
Injections of dextrose failed to produce re- 
gression. The number of injections re- 
quired varied from 3 to 20. The extract 
seemed to have no effect on normal tissue. 
In a follow-up of one to two years the pa- 
tients treated have shown no sign of recur- 
rence, and all will be checked at intervals 
for 5 years. 

Jackson, Harry, and Balkin, Ruth: Glomus 
Tumors (Angioneuromyomas). Arch. 
Surg. S3: 100, July, 1946. 

Jackson and Balkin report the case of a 


negro man, 68, who had a small nodule in the 
skin of the volar aspect of the forearm for 
25 years. Growth was slow, pain had been 
present for some years and severe in the 
last 2 years. Examination showed a mass, 
4 c.m. in diameter, attached to the skin and 
movable on the muscle. On excision the 
mass was found to be a glomus tumor. 

These tumors are small, usually 2 to 5 mm. 
in diameter, but have been previously re- 
ported up to 3 c.m. They are firm, usually 
blue or red in color. They are located in 
the superficial fascia and usually are 
movable. When the growths are situated 
beneath the nails of the digits, pain is severe. 
These tumors are painful out of proportion 
to their size. They are to be distinguished 
from fibromas, angiomas, el cetera. The 
treatment is excision. The microscopic pic- 
ture shows layers of large epithelial glomus 
cells with myelin and non-myelin nerve 
fibers. 

Zakon, S. J., and Gault, J. T.: Giant Nevus 
Pigmentosus and Verrucosus of the 
Thigh Treated by Complete Excision 
and Primary Grafting. Arch. Dermal. 
& Syph., 54- 230,1946. 

Zakon and Gault report a case of a white 
man, 40, who liad a pigmented verrucous, 
hairy nevus, dark brown to black in color, 
involving the inner aspect of the thigh and 
leg over an area of 8 to 12 inches. Numerous 
fissures with some infection and a foul odor 
were present. Biopsy showed an active 
melanotic nevus. The entire lesion was 
excised and grafted 3 weeks later. 

In discussion, Dr. H. E. Michelson, of 
Minnesota, stated: “I believe that derma- 
tologists have finally learned that this type 
of lesion should be treated by surgical exci- 
sion first and not last. I think it is a great 
mistake for any other type of treatment to be 
tried before excision is used. A certain per- 
centage of these large nevi do become malig- 
nant, and removal is the best prophylaxis.” 

Arrick, Myron S.; Stem Cell Lymphoma of 
theNewborn. Arch. Path. 43: 101 , July, 
1946. 

A case of congenital lymphoma of the stem 
cell type is reported by Arrick. As far os 
he can ascertain, this is the first case to be 
reported. 
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At birth an irregular, smooth, salmon 
pink, waxy tumor was located over the 
manubrium. A palpable node was found in 
the left axilla. The skin and subcutaneous 
tissue were involved. The tumor clinically 
suggested lymphangioma but the biopsy 
showed leukemia cutis. Improvement fol- 
lowed roentgen therapy but was transitory, 
and the growth became uncontrollable in 
less than 2 months, with a fatal termination. 

NOSE 

Becker, Oscar J.: Aids in Rhinoplastic Pro- 
cedures. Am. Otol. Rhin. & Laryng., 
55; 562, Sept. 1946. 

In planning a rhinoplasty Becker places 
the preoperative photograph on an x-ray 
view box and sketches the desired profile 
on the reverse side. In this manner, the 
sketch shows the various points to be con- 
sidered during the reconstruction. 

Shaping of the nasal tip is considered by 
e author as one of the important steps in 
obtammga natural "non-surgicaT’appearing 
nose This depends on proper modeling of 
the lower alar cartilages. The procedure 
o owed by Becker consists in splitting the 
lower lateral cartilages into two fields, the 
upper and lower, the removal of a wedge at 
the angle of the two crura, and of a segment 
°i the anterior border of the medial crus, 
the advantages of this method are : 

(1) The upper convex portion of the alar 
cartilages, which give an undesirable appear- 
ance to the tip, are removed completely. 

A com plete skin lining is present over 
the upper half of the alar field, preventing 
scar contraction. 

(3) The lower field of the lateral crus and 

accessible. 6 ^ ““ are ™ de 

For correction of a retracted columella 
or placing dorsal and columellar trans- 
plants for saddle nose, an incision is made 
ong one side of the anterior border of the 
uiedial crus for its entire length; the mem- 

thTcT Ee n tUm ^ n0t iQcised - Tte sk i“ of 

sectedm!, 13 r ? tracted - and a Packet dis- 
sected between the medial crus and down 

is nU aatenor L nasal s P>ue. The transplant 
sutfw d m tHlS pocket ’ and a few small 
sutures inserted between the skin of the 
columelbt and that of the medial crus, 
e cleft tip is corrected through an inci- 


sion along the anterior border of the medial 
crus. Cartilages 3re dissected free, excess 
tissue removed and the cartilages drawn 
together by mattress sutures. 

Editorial Comment: The reconstruction of 
an oversized tip is the crux of any rhino- 
plastic procedure. 

Many of the older corrective methods for 
narrowing the nasal tip which recommend 
excision of the vestibular lining together 
with strips of alar cartilage, are still being 
cited. This excision of the vestibular lining 
is frequently followed by unsightly lateral 
depression, which is a pathognomonic sign 
of plastic repair. Failure to shape the alar 
cartilages in all dimensions is responsible 
for an unnatural appearance of the tip. The 
vestibular lining should never be sacrificed 
in the process of narrowing. The alar car- 
tilages should be shaped following complete 
exposure of their external surface through 
a vertical section near the septum. The 
inner surface of the cartilages remains at- 
tached to the vestibular skin, thus holding 
the shaped part in place. 

The vestibular flaps are thoroughly re- 
sutured in place, thereby eliminating ex- 
posure of any raw surfaces and preventing 
formation of adhesions in this area. 


Foman, Samuel; Syracuse, Victor; Bolotow, 
N„ and Pullen, M.: Plastic Repair of 
the Deflected Nasal Septum. Arch. 
Otolanjng. 44: 141, Aug. 1946. 

The accepted view that the maintenance 
of the cartilaginous dorsum and tip depends 
on the support of the septum is challenged 
by Foman and his associates. This concept, 
they' contend, precludes adequate correction 
of deformities of the septum, and a new 
theory' is advanced. 

The authors believe that according to the 
law of mechanics the septum under static 
conditions is a redundant member furnishing 
no support whatever. It becomes 3 factor of 
support only when crushing forces from 
without or traction forces from within are 
applied. They attempt to show mathemati- 
cally that in the nasal pyramid horizontal 
and vertical forces balance out, and the 
septum is merely a reserve safety factor. 

Saddling of the dorsum following a high 
submucous resection is not the result of lack 
of septal support but of internal stress aris- 
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ing from cicatrization In the lower 
cartilaginous vault there is even less de 
pendenee on the septal cartilage for support 
than in the upper and loner ones Clini- 
cally, Foman et alu observed that the tip of 
the nose maintains its position in cases of 
multiple fractures and impaction of the 
septum 

On the basis of this new theory a procedure 
for septal reconstruction is outlined 

(1) Through incision in the membranous 
septum a free cartilage graft is inserted into 
the columella not to provide support but to 
prevent its retraction The graft is held 
m place by mattress sutures posteriorly 

(2) The following step is the bilateral in- 
cision, transection of the septum caudally 
and freeing it down to the nasal spine 

(3) The obstructing septal cartilage, ir- 
respective of its location, is removed as far 
as necessary Saddling due to subsequent 
contracture is prevented by reinsertion of 
the resected or preserved cartilage The 
graft is held by mattress sutures 

Editorial Comment Most septal deflec- 
tions requiring surgery are not limited to 
cartilage alone but also involve the vomer, 
and usually necessitate wide exposure for 
visualization of the posterior parts 

As a rule, excision should be limited to 
those parts of the septum which cannot be 
reset by immobilization or enss crossing 
The septal structures which are not desig- 
nated for removal are best left attached to 
the mucoperichondnal flap on one side The 
anterior part of the septum which is exposed 
at the dorsum in the rhomboid space above 
the tip should always be left intact in an 
adequate amount to prevent its collapse 
The anterior border of septal cartilage causes 
the columella to project forward and should 
also be kept intact or properly straightened 
out to assure its position A columellar 
strut is required only in those instances 
where the quadrangular cartilage is under 
developed (due to injury) or has been sacn 
ficed by previous surgery Only an auto 
genous septal graft should be inserted, 
otherw lse absorption and subsequent retrac 
tion will occur 

Elsbach, E. J.: Cartilaginous Septum in the 
Reconstruction of the Nose; A Modi- 
fied Procedure. Arch Otolaryng 44 
207, Aug 1916 


The role of the cartilaginous septum in 
the reconstruction of the nose is discussed 
by Elsbach A “modified operation” for 
removal of the anterior distorted part of the 
septal cartilage is described The author 
stresses its importance m cases where 
the displaced septal segment is markedly 
deformed or is too short, making simple 
resection impossible 
The procedure outlined is that of sub 
mucous resection with a strip of cartilage 
left along the dorsum The displaced an- 
terior part of the septal cartilage is excised, 
and an autogenous cartilage graft inserted 
in the columellar bed 
Elsbach calls attention to the importance 
of the septum as a supporting structure of 
the nose 

JAW 

Kazanjian, V. H.: Spontaneous Regenera- 
tion of Bone Following Excision of a 
Section of the Mandible. Am J 
Orthodont A Oral Surg 32 242, Apr 
1946 

A case of excision of a section of the man- 
dible followed by spontaneous regeneration 
of bone is reported by Kazanjian 

In 1935, the patient, a 10 year old white 
boy, underw ent an operation for removal of a 
tumor of the left mandible in the region of 
the angle and the ramus The pathologic 
report was giant cell tumor The parents 
would not consent to further operation until 
January, 1940 An appliance consisting of 
an upper and lower wire splint carrying 2 
buttons one at the upper second molar region 
and the other at the lower premolar region, 
was constructed before operation A bar 
supplied with a prong at each end extended 
from the upper button to the lower When 
the bar was in j»sition, the ends of the 
prongs were slightly pressed together, thus 
making a loop around the button The bar 
could be lengthened or shortened by turning 
a screw At operation the mucopenosteuni 
was dissected from the mandible on the 
inner side of the jaw, and through a stab 
wound in the face a Gigli saw was passed 
around the mandible at the site of the lower 
left first molar, which had previously been 
extracted, and the mandible was cut through 
at this point The mandible was albo cut 
across at the level of the sigmoid notch, and 
the specimen was removed, leaving in the 
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mucoperiosteum. Suturing and drainage 
were carried out, and the splints previously 
prepared were attached to the teeth to hold 
the anterior fragment of the mandible in 
correct occlusion. 

Recovery was uneventful; postoperatively 
roentgenograms taken 5 months later showed 
regeneration of bone. Six months after the 
operation, the appliance having been re- 
moved from the teeth occlusion was quite 
satisfactory. There was no appreciable ex- 
ternal deformity, 3nd the bone regeneration 
had made bone grafting unnecessary. The 
pathologic report was ossifying fibroma of the 
mandible. 

Tweed, C. H.': The Frankfort-Mandibular 
Plant Angle in Orthodontic Diagnosis, 
Classification, Treatment Planning, 
and Prognosis. Am. J. Orthodont. & 
Oral Surg., 32: 175, Apr. 1946. 

Tweed outlines a simple method for ob- 
taining a Frankfort -mandibular plane angle. 
In essence, a line connecting the orbitale and 
tragion is projected posteriorly beyond the 
tragion at least 6 or 8 inches. Another line 
formed by the lower border of the mandible 
13 projected until it intersects the first line. 
The F rankfort-mandibular plane angle would 
be formed at the intersection of the 2 lines. 

Prognosis for orthodontic treatment of 
patients with the Frankfort-mandibular 
plane angle falling within range of 16 to 28 
degrees is excellent for those with the angle 
nearest the 16 degree extreme, and good for 
those patients with the angle nearest the 2S 
degree extreme. In cases of the Frankfort- 
mandibular plane angle falling within the 
range of 28 to30 degrees, the prognosiswould 
vary from good at 28 degrees to fair at the 32 
degree extreme- Incases of the Frankfort- 
mandibular plane angle falling within the 
range of 32 to 35 degrees, the prognosis is fair 
at 32 degrees and not favorable at 35 degrees. 
In cases of the plane angle falling within the 
range of 35 degrees upwards, the prognosis 
is not favorable at 35 and very poor at an 
extreme such as 45 to 55 degrees. It is in 
these latter cases that the role of the plastic 
surgeon is paramount, for these patients 
cannot be helped by orthodontia and will 
often require reconstructive surgery. 

Editorial Comment: Although this is an 
article written by an orthodontist for ortho- 
dontists, it should be read by every plastic 


surgeon doing maxillofacial surgery. Part 
of the art of plastic surgery lies in differ- 
entiating those cases which can be best 
handled by the orthodontists from those 
which can be best handled by the plastic 
surgeons. 

In this abundantly illustrated article is 
one of the finest discussions this reviewer 
has ever read on facial esthetics and facial 
developments. 

HAND 

May, Hans: Tendon Transplantation in the 
Hand. Surg. Gynec. A Obsl., 83: 631, 
Nov. 1946. 

May states that tendon transplantation is 
used to fill a tendon defect or replace de- 
stroyed tendon. If the defect is due to in- 
fection, operation should be delayed for 3 
months. Penicillin should be given for 2 
days preoperatively and 4 days post- 
operatively. 

Autogenous tendon tissue is the best graft 
material for bridging tendon defects. 
Palmaris longus, the long extensor tendon of 
the fourth and fifth toes, 3nd sometimes the 
flexor sublimus tendon are a source of the 
graft. A tendon graft has little chance to 
survive and function unless the gliding tissue 
of the host area is preserved or, if absent, 
another gliding tissue is transplanted. Care 
should be taken to preserve the loose-areolar 
tissue which surrounds the grafted tendon. 
If the paratendon cannot be preserved, it 
must be taken from other sources as a free 
graft and wrapped 3round the tendon graft. 

The presence of stiff joints which cannot 
be moved passively is a contraindication 
to any tendon repair. 

The operation, as described by May, is 
done under general anesthesia with a blood 
pressure cuff tourniquet inflated in place. 
Incisions should be made so as not to inter- 
fere with the functions of the band. 
Lateral or bayonet incisions are best in the 
fingers, parallel to the palmar flexion crease 
3nd transverse at the wrist. All tendon 
adhesions should be divided and all sur- 
rounding scar tissue be excised, but the 
nerve should not be injured. Handle ten- 
dons and nerves gently. Excise all scarred, 
frayed or devitalized tendon. 

If the tendon defect is in the palm 3nd 
involves the sublimisand profundus tendon, 
only bridge the gap in the profundus tendon. 
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The proximal segment of the sublimis tendon 
is the source of the graft, and the distal seg- 
ment is excised. The graft, after fixation, 
should be under moderate tension. The 
position of the hand is flexed 120 degrees at 
the wrist and 120 degrees at the metacarpo- 
phalangeal joints. If the sublimis tendon is 
not available for grafting, the tendon of the 
palmaris longus or long extensor tendon of 
the fourthand fifth toes can be used. 

Primary repair of the tendons within the 
tendon sheaths should be attempted only 
under the most favorable circumstances, 
because scar formation within the sheath 
not only impairs the immediate results but 
also makes secondary repair more difficult. 
If the sublimis and profundus tendons are 
divided, it is advisable to bridge only the 
profundus tendon. The graft source is the 
divided sublimis tendon or palmaris longus 
or long extensor of the fourth or fifth toe . A 
lateral or bayonet incision is used to mobilize 
the adherent tendon stump. The sublimis 
tendon and its two slips are excised. The 
proximal tendon stumps are lacerated from 
a separate incision in the palm or wrist. The 
graft is sutured to the distal stump of the 
profundus tendon. In most cases a new 
annular ligament must be constructed to 
hold the tendon in place over the volar sur- 
face of the fingers. Another tendon graft is 
used for this purpose as described by Burn- 
nell. If the distal tendon segment is too 
short, it should be sacrificed and the graft 
fastened directly to the bone. The finger 
wound is closed in layers and after this, the 
proximal end of the graft is attached to the 
proximal segment of the tendon. The re- 
maining wounds are then closed in layers 
and the hand splinted. 

On the dorsum of the hand grafts are less 
often indicated. When they are needed, 
the long extensor tendonof the fourth or fifth 
toe may be used. If the proximal phalanx 
or proximal interphalangeal joint is in- 
volved, fascia lata is used as a graft. 

After-treatment is as important as the 
operation. The proliferative stages last 2 
weeks as the tendon stumps become united. 
During this period a molded plaster cast 
splint is used with the position such that the 
suture line is under a minimum of tension. 
After 2j weeks, the splint and dressings are 
taken off and the sutures removed. Daily 


warm saline baths and active motion are 
begun. After 3 weeks local heat, massage 
and passive exercise are added. 

Hardy, Sidney B., Lieut. Comdr. (M.C.) 

'USNR: Rehabilitation of the Injured 

Hand. Am. J. Surg., 22: 352, Sept. 

1946. 

Injuries are classified by Hardy as (1) 
Burns, (2) Contractures, (3) Traumatic 
amputations of digits, (4) Lacerated ten- 
dons, (5) Post-infectious deformities, and 
(6) Multiple injuries involving tendons, 
nerves and bones. 

Burns: Third degree burns form a dense 
cicatrix in healing which prevents normal 
function of joints. Deep burns involve 
tendons and joint capsules producing a typi- 
cal deformity, hyperextension of the meta- 
carpophalangeal joints, flexions of the first 
interphalangeal joint and hyperextension of 
the distal joints of the fingers. Contrac- 
tures developing across web spaces prevent 
abduction and adduction. It is desirable to 
jtreat these patients as early as possible after 
injury to supply a good skin covering. 

Contractures: These may be due to lacera- 
tions, penetrating wounds, el cetera. The 
depth and extent of involvement of these 
contractures may vary considerably, de- 
pending on the initial wound. Following 
conservative treatment including physio- 
therapy, they improve for a time but as a 
rule surgery is ultimately required. 

Traumatic Amputation of the Digits: If 
only one of two digits or merely parts of 
digits are traumatically amputated, a useful 
hand can be obtained with the remaining 
digits if the amputation stumps are covered 
satisfactorily. Surgery may be needed to 
replace atrophic skin over stumps, remove 
neuromas or deepen adjacent web spaces. 

Lacerated Tendons: If primary healing of 
wounds has occurred without primary ten- 
don repair, secondary tendon repair with 
tendon graft often gives satisfactory results. 

Post- Infectious Deformities: Most wounds 
of the hand heal without occurrence of ex- 
tensive infection. A few patients develop 
virulent infections with destruction of tissue 
and contracture deformities. The gliding 
action of the tendons is destroyed and joint 
destruction may be a frequent complication. 
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A painful useless hand may be the end- 
result. 

Multiple Injuries Invoicing Tendons , 
Nenes and Bones: These conditions 3re 
combination problems of the neurosurgeon, 
orthopedist and plastic surgeon. Extensive 
surface scarring is usually present, and cir- 
culation is impaired. It is necessary to 
replace the surface covering with a pedicle 
graft after the scar has been excised. Ortho- 
pedic and neurosurgical conditions should be 
corrected before final tendon reconstruction 
is undertaken. 

To evaluate the extent of the damage re- 
quires a good history including previous 
treatment, careful examination of the entire 
extremity and hand, and x-ray examination. 
Preoperatice treatment consists of : 

An original injury must be well healed, 
allowing 3 to 6 months to elapse before second 
tendon repair. 

Physiotherapy is instituted to maintain 
good joint motion until the tendons are 
repaired. 

Preliminary operation is carried out, when 
necessary, to remove scar tissue and to sup- 
ply good tissue covering. 

Operative treatment includes: 

Sterile preparation on day before opera- 
tion. 

Preparation, and draping of sterile field. 
Administration of general anesthesia, 
peatothol being good. 

Use tourniquet during dissection and have 
good lighting. 

Make incision in hand and in digits along 
the flexion creases and not over points of 
pressure. Mid-lateral incisions are made 
along the digits. 

Be gentle in retraction and handling tis- 
sues to keep scarring at a minimum. 

Remove all scars. 

Use pedicle graft from abdomen when it is 
indicated to replace scar. 

Release tourniquet after dissection is com- 
plete and ligate bleeding points. 

Do tendon grafting now if indicated. 
Close wound carefully with 5 closely 
spaced sutures. 

Pressure dressing is always necessary. 
Splinting with plaster or metal splint may 
be used. 

Excision of burn cicatrix is done with 
tourniquet in place and is carried down to a 


good base but leaving the peritendinous 
tissue. Then grafting is carried out. 
Postoperative treatment includes: 

Elevating the limb. 

Inspecting wound and removing sutures in 
7 to 10 days. 

In case of tendon work, fix hand in plaster 
for 3 weeks, then support with elastic bands, 
and apply physiotherapy. 

MISCELLANEA 

Freeman, Norman E.: Newer Concepts of 
the Pathologic Physiology of Shock; 
Peripheral Circulatory Collapse. Surg. 
Clin. No. America, Dec. 1946, p. 1319. 

.As pointed out by Freeman, in 1941 an 
accepted definition of shock was “the clinical 
condition characterized by progressive loss 
of circulating blood volume resulting from 
increased capillary permeability.” Recent 
investigations, however, have cast doubt 
upon this concept, for it is now recognized 
that numerous mechanisms are involved in 
the production of shock. The simplest form 
involves a failure of return blood flow to the 
right heart, usually from hemorrhage, and is 
amenable to replacement therapy if of short 
duration. If this failure is prolonged, ir- 
reversible changes in cell metabolism may be 
produced. 

In a second large group of cases, the 
peripheral circulatory collapse follows 
metabolic disturbances of body cells as seen 
in severe infections. In Freeman's opinion, 
a similar mechanism may underlie the ir- 
reversible shock following prolonged cir- 
culatory insufficiency, and studies suggest 
that the liver is intimately concerned with 
this stage of irreversibility. Recent investi- 
gations have shown that no portion of the 
circulatory system in the advanced stages 
of shock functions normally, but precisely 
which of the abnormalities in cellular metab- 
olism is responsible for shock has not as yet 
been disclosed. Although we are closer to 
an understanding of the underlying process 
of shock, we are still unaware of the ultimate 
mechanism involved. 

Stevenson, Thomas W.: Reconstruction of 
the Esophagus by a Skin-lined Tube. 
Surg. Ggnec. & Obst., 84: 197, Feb. 1947. 
A method of uniting the upper esophageal 
segment to the stomach by means of a skin- 
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lines tube is described by Stevenson as em- 
ployed in 2 cases in which esophagectomy 
had been performed previously for car- 
cinoma. 

The surgical procedure was divided into 3 
stages, extending over 4 months in one case, 
and 6 months in the other. 

In the first stage, the subcutaneous skin- 
lined tube was formed on the chest wall be- 
tween 2 parallel incisions at least 9 cm. apart, 
reaching from the esophageal stoma near 
the clavicle to the xiphoid. The flap was 
then tubed with the skin surrace inward. 
The lateral margins were widely under- 
mined, about 10 cm., and sutured together 
over the tube. 

In the second stage, the lower end of the 
tube was anastomosed to the stomach by 
means of an incision in the anterior stomach 
wall. The final stage was the joining of 
the esophageal stoma to the tube. 

Careful selection of cases is urged by the 
author in pointing out the fact that in pa- 
tients with carcinoma one is always con- 
cerned about local recurrence or remote 
metastases. In congenital cases many of 
the infants have other anomalies, and in 
stenosis of the esophagus by lye there is ex- 
tensive scarring, especially at the upper end. 

Figi, Frederick A.: The Etiology and Treat- 
ment of Cicatricial Stenosis of the 
Larynx and Trachea. South. M. J 
Jfl: 17, Jan. 1947. 

Complete cure in 24 of the last 27 cases of 
cicatricial stenosis of the larynx and trachea 
by means of the open type of operation is 
recorded by Figi in a report on 42 such pa- 
tients treated at the Mayo Clinic in the 
past 16 years. 

In reviewing these cases the author de- 
scribes the various etiologic and pathologic 
factors involved and the different thera- 
peutic measures used, including a detailed 
description of the surgical technique being 
used at the present tune. 

Traumatic fracture of the laryngeal car- 
tilages and the effect of removal of a laryngeal 


neoplasm each accounted for more than 
one-fourth of the total number of cases. 
Les3 frequent causes were acute laryngo- 
tracheitis, self-inflicted and accidental 
severing of the trachea, and the use of nasal 
feeding tubes. 

After fracture there is usually a loss of 
cartilage and distortion or malunion with 
overriding of the fragments, while peri- 
chondritis is the chief pathologic factor in 
the lesions other than fractures. 

The highly successful results of present 
date with the open type of operation are the 
effects of advances made in the past 2 
decades and are in marked contrast with 
the almost hopeless prognosis given in such 
cases prior to a few years ago. 

Some time before 1930, Schmiegelow had 
inserted a rubber tube into the lumen after 
excising the scar tissue through thyrotomy. 
Arbuckle, in 1930, made the most important 
advance when he introduced the use of a 
free skin graft. Figi, in 1940, advocated the 
use of an air-foam rubber sponge as a core 
for holding the skin graft against the irregu- 
lar surface to be grafted. 

The open type of operation is accomplished 
through a thyrotomy incision under local 
anesthesia. The scar tissue is excised as 
cleanly as possible. Well-placed incisions 
are made in correcting distortion or contrac- 
ture of the cartilages in order to spring them 
out into their normal shape. A moderately 
thin skin graft taken from a non-hair-bearing 
area is fixed to a core of air-foam rubber 
sponge by means of rubber cement. The 
core is then inserted into the lumen and 
transfixed with silver-alloy wires, over which 
the tyrotomy opening and the soft tissues 
are closed. Ten days later the larynx is 
exposed by means of suspension apparatus. 
The upper end of the core will be found un- 
covered because the skin graft over this 
portion will have sloughed. The core is 
removed. Usually a series of dilatations 
over a period of a few weeks to a year will be 
necessary because of the tendency of the 
graft to shrink. 
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PREFACE 

The history of the American Society of Plastic and Reconstructive Surgery is 
more than the record of a single organization. In a broad sense, it reflects the 
voluntary movement toward self-regulation which has brought the practice of 
the medical specialties in this country to its present high point. 

To understand the reasons which led to the foundation of this Society, it is 
necessary to go back to the late twenties and review the opportunities for grad- 
uate education and hospital work in plastic surgery at that time. Following 
World War I, the practice of reparative surgery was almost wholly confined to 
a small group of surgeons who had acquired experience therein during the war. 
A slight trickle of new men, headed by Blair, Smith, Ivy, and a few others, 
entered the field via the sendees. For the most part, however, there were no 
plastic divisions in voluntary or municipal hospitals; teaching centers were 
similarly deficient. 

Early attempts to establish such clinics in the municipal hospitals of Greater 
New York had a direct bearing on the establishment of our Society. In the 
late twenties, I was assigned to do plastic surgery at City Hospital, Welfare 
Island. It was soon evident that the clashing interest of the various services 
was obstructing the establishment of an independent plastic clinic or service. 
However, through the cooperation of Dr. William Schroeder, then Commissioner 
of Hospitals, and his successor, Dr. J. W. Greefe, the Department was persuaded 
to accept my views, and a special plastic division in the city hospitals of Greater 
New York was created in 1930. 

The stubborn fight necessary to achieve this single objective convinced me of 
the urgent need for organization of plastic surgery in the broad interests of 
profession and public. The American Association of Oral and Plastic Surgeons, 
then the only organization in the field, confined its activities to one meeting a 
>ear, closed to all but its sharply delimited membership. It was my belief that 
a service could be rendered by an association designed to provide an open 
forum for all engaged in the ethical practice of plastic and reconstructive surgery; 
to serve as a source of information for members of other specialties interested 
m plastic problems; and to educate the public on the potentialities and limita- 
tions of this specialty. 

ORGANIZATION 

In pursuance of these goals, a meeting to organize the Society of Plastic and 

^constructive Surgery took place in October of 1931, with founder members 
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drawn from the eastern states. Representation was sought from every field in 
which plastic problems are encountered. As the organization grew to include 
members from all parts of the Union, a more comprehensive title was desired, 
and “American Society of Plastic and Reconstructive Surgery” was adopted by 
constitutional amendment in 1941. 

The names of John Wheeler, Warren Davis, Arthur Palmer, Clarence 
Straatsma, and Lyndon Peer are closely identified with the early period of 
organization. After my two years of chairmanship, Dr. John Wheeler assumed 
the presidency in 1934. In spite of an illness which partially deprived him of 
sight, he attended all stated and annual meetings, even when held outside New 
York. His loyalty to our Society and support of its broad aims contributed 
greatly to its growth and progress. 

Tribute is due also to the sustained interest and service of Dr. Warren Davis, 
who joined the Society in its second year and, in 1936, became its third president. 
Drs. Straatsma, Palmer, and Peer, too, made generous contributions of time and 
effort. All were with the Society from its early years. All served both as general 
secretary and president (1938, 1940, and 1942, respectively). To Drs. Aufricht 
and Kitlowski fell the honor of guiding the Society through the late stages of 
World War II. 

At the first annual meeting in October, 1932, a provisional constitution was 
adopted, citing the following objectives: 

(a) To promote and further medical and surgical research pertaining to the 

study and treatment of congenital and acquired deformities. 

(b) To keep the medical profession informed of the scientific progress and the 

possibilities of plastic and reconstructive surgery. 

(c) To stress the great social, economic, and psychological importance of this 

surgical specialty. 

Whatever changes have since been made in the constitution, these have remained 
the Society's avowed aims; they are still emphasized on its annual programs. 

ACTIVE MEMBERSHIP 

To foster the development of young men desirous of entering the specialty, 
the constitution originally provided for two classes of membership, Senior and 
Junior. The Senior group comprised men with ten years’ experience in special 
or general plastic surgery, only five years was required for junior membership. 
There was also a special classification based on nature of practice; viz., general 
plastic, ophthalmic, otorhinolaryngological, and oral. 

The constitutional revision of 1941 abolished both the junior membership 
and the special classification, to the regret of a minority including myself. The 
former provision, in particular, appeared to fulfill one of the primary aims of the 
organization by enabling younger men to participate in meetings and come under 
the scrutiny of their seniors. Junior Members did not automatically become 
full-fledged members. 
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CORRESPONDING MEMBERS 

In order to lower geographic barriers to the exchange of information and 
ideas, a corresponding membership was established, including such distinguished 
foreign plastic surgeons as Kilner (London), Dufourmentel and Veaux (Paris), 
Axhausen (Berlin), Lexer (Munich), Sanvenero-Rosselli (Milan) and many 
others. Members of the Society traveling abroad enjoyed courtesies at the 
hands of these colleagues, who in turn received a welcome hearing at our meetings, 
either in person or through the presentation of papers. Inevitably, World War 
II disrupted these contacts. It is to be hoped that the peace will soon see them 
reestablished in the interests of a resumption of scientific exchange. 

MEETINGS 

The constitution permits two types of meetings: Stated and Annual. The 
Annual Meeting, held in the fall and lasting several days, consists of dry and 
operative clinics and sessions for the presentation of papers and motion pictures. 
In the early years of the Society’s existence, its annual meetings were held in 
conjunction with those of other national societies, such as the American College 
of Surgeons, American Medical Association and Interstate Post-Graduate 
Medical Association of North America. This enabled visitors to the larger 
conventions to attend our sessions, thereby fostering the realization of the second 
objective of the Society. In 1946, however, it was decided to restrict attendance 
to members and invited guests. 171516 this has certain physical advantages, 
it contravenes the broad educational objectives previously described. 

Stated Meetings, which consisted of case presentations and round table dis- 
cussions, were at the outset held two or three times a year, with attendance 
usually confined to members from the eastern states. The appendix to this 
paper reveals the high caliber of the programs at these stated meetings. Un- 
fortunately, they began to diminish in frequency in 1941, and none has been 
held since 1943 when their convocation was left to the discretion of the Executive 
Committee. 

PUBLICATIONS 

From the Society’s inception the printed word has been invoked in the further- 
ance of its aims. In 1933, a resolution defining the conditions under which 
plastic surgery should be practiced was adopted by the Executive Committee and 
sent to all state medical journals and health periodicals. The wide publication 
and favorable comment received by this resolution reflected the need and desire 
or such information at that time. Continuance of this important type of 
activity falls within the purview of the Public Relations Committee. 

Since limited financial resources did not permit the publication of our own 
proceedings at the start, arrangements were made to have the papers presented 
s our meetings published, without cost to the Society, in the Medical Times and 
e Long Island Medical Journal. Abstracts of the published transactions were 
sent to every member. 
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I also arranged for the regular publication of our proceedings in the Revue de 
Chirurgie Plaslique, the sole Journal of Plastic Surgery in Europe/ edited by 
Dr. M. Coelst. 1 This international review carried original articles in the lan- 
guage of their authors, accompanied by summaries in English, French, and 
German. Its editorial board included some of the leading plastic surgeons of 
Europe and the Americas. It continued to publish our transactions until the 
outbreak of World War II. 

From 1940 to 1946, the Society issued its own proceedings covering presenta- 
tions at its annual meetings. These were well edited and produced, but their 
limited distribution resulted in excessive costs. In 1946, it contracted with the 
Williams and Wilkins Co., Baltimore, for the publication of the Journal of 
Plastic and Reconstructive Surgery , with Dr. Warren Davis as editor-in-chief. 
This new periodical is one of the Society’s most ambitious projects; besides 
papers presented at the annual meetings, it publishes also selected articles by 
non-members. However, constitutional provision has still to be made for its 
continuous management; i.e., the selection of editorial personnel and control of 
editorial policy. 


constitutional changes 

Reference has already been made to the amendment of the constitution in 
1941. As the Society continued to grow in membership and scope, it became 
evident that additional changes were necessary. In the fall of 1943 a resolution 
was introduced to amend the by-laws. A Committee on Constitution was 
appointed which, with the aid of counsel, re-wrote the main sections. The new 
constitution was adopted at the Annual Meeting in 1945. 

The 1945 changes injected certain controversial points into the conduct of 
the Society. In 1946 four additional amendments were submitted with the 
purpose of (1) removing numerical limitations on membership; (2) enlarging 
the Executive Committee to include two members elected by the membership 
without mediation of the Nominating Committee; (3) requiring committee 
appointments to be approved by a majority of the Executive Committee; and 
(4) permitting amendment of the constitution by a three-fourths vote of the 
membership. So far, only the first has been adopted by the Executive Commit- 
tee, increasing the membership from 100 to 125. 

WAR ACTIVITIES 

The quasi-military activities of the Society prior to and during American 
entry into World War II are recorded in the programs of its annual meetings 
from 1940 on. Under the able presidency of Drs. Aufricht (1944) and Kitlowski 
(1946) its presentations on wartime plastic surgery tvere comprehensive in 
scope and of broad educational value. Many of our members served in Army 
and Navy plastic centers, remaining at their posts until long after most medical 
reserve officers had been demobilized. 

i Editorial offices at 1 Boulevard du Centenaire, Brussels, Belgium. 
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FUTURE OUTLOOK 

Real as the accomplishments of the American Society of Piastic and Recon- 
structive Surge n' have been in its fifteen years of existence, it has still a long 
road to travel to realize its avowed objectives. More and better educational 
opportunities must be created to assure a continuing, adequate supply of skilled 
plastic surgeons. There must be a better distribution of plastic clinics to supply 
the needs of the indigent. Surgical and psychiatric technics must be correlated 
to remove psychic stigmata along with, physical deformity. The question of 
specialization within the specialty (by rhinologists, ophthalmologists, et cetera) 
must be courageously and liberally faced. 

These problems, and many more, constitute a challenge which cannot be 
ignored. They can be resolved by a farsighted, vigorous policy unencumbered 
by the shackles of habit or fear of change. Let us hope that the leadership 
which has carried our organization so well through the difficult period of infancy 
and childhood will guide its mature years with equal success. 



PRESIDENTS 1932-1947 



Dr. J. W. Maliniac 
(1932-1933) 


Dr. J. M. Wheeler* 
(1934-1935) 

• Deceased 1938 






APPENDIX 

, PROGRAMS OF STATED AND ANNUAL MEETINGS 1932-1947 

1932 

Staled Meeting — June 3, 1932. The New York Academy of Medicine. Chairman, Dr. J. 
W. Maliniac. Secretary, Dr. Gaston Labat 
Leg Lengthening Operation with New Stabilizing Apparatus. Lantern Slides. Dr. H. 
Finkelstein 

New Method for Repair of Syphilitic Nose. Dr. C. Slraatsma 
The Use of Physical Therapy in Post Operative Reconstructive Surgery. Motion 
Picture. Dr. IF. Bierman 

1st Annual Meeting — October 28, 1932. The New York Academy of Medicine. 

Plastic Surgery as an Organized Specialty and Problems Confronting It. Dr. J. IF. 
Maliniac 

Surgical Treatment of Cleft Palate. Dr. H. S. Vaughan 
Tendon and Nerve Repair in Injuries of the Hand. Dr. L. Mayer 
Technical Considerations in Plastic Surgery of the Breast. Dr. Claoue (Paris) 

Radium as an Adjunct to Plastic Surgery of the Head and Neck. Dr. G. A. Robinson 
The Value of Osteocartilaginous Grafts in Rhinoplasty. Dr. IF. IF. Carter 

1933 

Stated Meeting — January 30, 1933. New York Hospital and Cornell Medical College- 
Chairman, Dr. J. W. Maliniac. Secretary, Dr. Gaston Labat. 

Reconstruction of Eyebrow Following Radium Burn for Naevus Angiomatosis. Dr. I. 
Goldstein 

Repair of Glabella Defect by Dermal Graft. Repair of Saddle Nose by Cartilage Im- 
plant. Motion Picture. Dr. C. Slraatsma 
. Surgical Repair of Asymmetrical Breasts. Presentation of Cases. Dr. J. IF. Maliniac 
Slated Meeting — March 30, 1933. The New York Academy of Medicine. 

Evaluation of Non-Surgical Methods in the Treatment of Cosmetic Skin Disorders- 
Dr. Herman Feit 

Bone Carpentry. Lantern Slides. Dr. Fred Albee 

The Medico-Legal Aspect in the Practice of Plastic and Reconstructive Surgery. Mr . 
Lorens J. Brosnan 

Stated Meeting — May 26, 1933. The New York Academy oi Medicine. 

Recession of the Levator for Exophthalmos in Graves Disease. Dr. I. Goldstein 
Cosmetic Results in Electro-Surgery. Dr. IF. Bierman 

Radium Burn of Cheek Following Treatment for Recurrence of Lymphangioma. Dr. 
M. Friedman 

Radium Burn of Face Followed by Insanity. Dr. C. Slraatsma 

Facial Deformities and Abnormalities in their Relationship to Crime. Dr. Carlelon- 
Simon 

The Psychiatric Aspect in the Practice of Plastic Surgery. Dr. Foster Kennedy 
2nd Annual Meeting — October 16, 17, 18, 1933. New York Academy of Medicine and Now 
York Hospital and Cornell Medical College. Chairman, Dr. J. W. Maliniac. Sec- 
retary, Dr. Arthur Palmer 

Some Seldom Considered Aspects of Plastic Surgery. Dr. J . IF. Maliniac 

Repair of Deformities of the Eyelids. Dr. John Wheeler 

Reconstruction of the External Ear. Motion Picture. Dr. George Fierce 

Total Reconstruction of the External Ear. Original Technique. Dr. A. G. Bellman 

Arthroplasty of the Jaw. Dr. Fred H. Albee 

Treatment of Recent Burns. Dr. F. IF. Bancroft 
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1934 

Stated Meeting — February 16, 1934. Xew York Academy of Medicine. 

New Instruments for Costal Cartilage Resection. Dr. J . D. Kelly 
Congenital Deformities of the Face — Types Found in a series of One Thousand Cases. 
Dr. Warren B. Davis 

Endo-nasal Deformities in Relation to Rhinoplasty. Dr. G. J. Tieck 
Slated Meeling — May 24, 1934. Xew York Academy of Medicine. 

Congenital Fistula of Septum and Xasal Dorsum. Dr. Arthur Palmer 
Repair of Coloboma of Upper Eyelid Following Removal of Carcinoma. Dr. Lyndon 
A. Peer 

Loss of Upper Lid Margin Following Radium Treatment and Restoration. Epi- 
thelioma of left lower lid treated by X-r3y. Grafting of conjunctiva cartilage and 
hair line. Dr. I. Goldstein 

Illustrative Cases of Corneal Transplantation. (From the Institute of Ophthal- 
mology). Dr. John Wheeler 

Dermo-fat Graft in Repair of Radium Burn of Face. Dr. J. IF . Maliniac 
3rd Annual Meeting — October 9, 10, 11, 12, 13, 1934. Xew York Academy of Medicine. 
New York Hospital and Cornell Medical College. Chairman, Dr. J. W. Maliniac. 
Secretary, Dr. Arthur Palmer 

Criminal Identification with Relationship to Plastic Surgery. Dr. J. IF. Maliniac 
Plastic Surgery of the Lower Urinary Tract. Dr. Hugh H. Young 
The Use of Osteo-Plastic Flaps in the Repair of Cleft Palate. Dr. Warren B. Davis 
Reconstruction of the Xasal Tip. Dr. Claire Straith 

Rhinoplasty for the Hypertrophied Xase. Motion Picture. Dr. C. Straatsma 
A Clinical Demonstration of Cases of Facial Palsy Operated by Xerve Grafts. Dr. 
Arthur B. Duel, Dr. Thomas G. Tickle 

1935 

Staled Meeling — June 14, 1935. Atlantic City, Xew Jersey 

Management of Large Skin Flaps. Motion Picture. Dr . H . V pdegraff 
Repair of Facial Defects with Special Reference to the Source of Skin Grafts. Motion 
Pictures. Dr. J. IF. Maliniac 

Treatment of Angiomas and Pigmented Xevi. Dr. George Wyeth 
Plastic Operation for Retaining Artificial Eye Following Exenteration of the Orbit. 
Dr. I. Goldstein 

Repair of Partial Saddle Xose by Super-Position of the Upper Lateral Cartilages. 
Motion Picture. Dr. C. Straatsma 

Simplicity Versus Complicated Methods in Plastic Reconstruction of the Breast. Dr. 
Max Thorek 

Plastic Reconstruction of the Anomalous Breast. Dr. H. 0. Bames 
•(15 Annual Meeting — October 18, 19, 1935. Detroit, Michigan. Chairman, Dr. John M. 
Wheeler. Secretary, Dr. A. Palmer 

Tannic Acid and Silver Xitrate : A Superior Treatment of Burns. Dr. .4 . G. Bettman 
Treatment of Burns. Motion Picture Demonstration. Dr. G. C. Penberthy 
Surgical Treatment of the Different Varieties of C left Palate. Dr. G. M. Dorrance 
Histological Studies of the Fate of the Dermal Graft. Dr. Lyndon A. Peer 
Comparative Value of Cartilage and Bone Transplants. Dr. J. Kelly 
Transplantation of the Human Cornea; Its Present Status. Dr. John Wheeler 
Plastic Repair of Neck Contractures by Tubed Pedicle Flap. Dr. C. Straatsma 
Plastic Repair of Facial Defects following Treatment for Cancer. Dr. Hayes E. Martin 
Breast Deformities — Anatomical and Physiological Considerations in Plastic Repair. 
Motion Pictures. Dr. J. IF. Maliniac 
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1936 

6 th Annual Meeting — October 30, 31, 1936. Philadelphia, Pa. Chairman, Dr. John M. 
Wheeler. Secretary, Dr. A. Palmer 

Rhinoplasty — Using New Profilometer. (Motion Picture Demonstration). Dr. C. L. 
Slrailh 

An Operation for tlie Correction of Atresia or Stenosis of the Anterior Nares. Dr. G. B. 
O’Connor 

Theories of Etiology of Congenital Deformities. Dr. IP. S. Kishadden 
The Surgical Treatment of Cutaneous Novi. Dr. George Brown 
Surgery, Specialty Surgery and Plastic Surgery. Dr. V. P. Blair 
Halving Operation in Plastic Surgery About the Eyes. Dr. John M. Wheeler 
The Restoration of Bone Graft for loss of Bone of the Lower Jaw. Dr. Fred Albee 

1937 

6th Annual Meeting — October 22, 23, 1937. St. Louis, Mo. Chairman, Dr. Warren B. 
Davis. Secretary, Dr. G. McAuiiffc 

Homogenous Thiersch Grafting as a Life-Saving Measure. Dr. A. G. Bellman 
Extensive Burn of Scalp — Functional and Cosmetic Results Obtained by Combining 
Several Types of Skin Grafting. Dr. W. B. Davis 
Comments on Technique of Keratoplasty. Dr. R. Castrovicjo 
Complications of Rhinoplasty. Dr. A. Palmer 

Experimental Studies with Cartilage Preserved in Alcohol and Transplanted Beneath 
the Chest Skin in Humana. Dr. L. A. Peer 

1938 

Staled Meeling — March 24, 1938. New York Academy of Medicine. Chairman, Dr. C- R- 
Straatsma. Secretary, Dr. G. McAuiiffc 
Some Complications of Rhinoplasty. (Two Case Reports.). Dr. C. Straatsma 
Large Protruding or Prolapsed Ears — Anatomical Considerations and Surgical Correc- 
tion. (Lantern Slides). Dr. IF. B. Davis 
Cineplastic Surgery and Prosthesis. Dr. II. H. Kessler 
Tlh Annual Meeting — November 4 , 5, 1938. Philadelphia, Pa. Chairman, Dr. C. R. 
Straatsma. Secretary, Dr. G. McAuiiffc 
The Role of the Nasal Septum in Contour Nasal Surgery. Dr. IF. B. Davis 
Operative Cure of Lupus Vulgaris. Dr. J. F. Ford 

The Repair of Large Defects following Removal of Skull Bone. Dr. L. A. Peer 
Plastic Surgery about the Face and Nose. (Motion Picture). Dr. C- Straatsma 
Remarks on the Situation of Plastic Surgery in Europe and South America. Dr. H. 0. 
Barnes 

Corrective Rhinoplasty — Late Sequelae — their prevention and treatment. Dr. J. IF. 
Maliniac 

The Plastic Correction of Blepharoptosis. Dr. E. B. Kirby 
The “Z” Incision. Dr. J. S. Davis 

Correction of Short or Retracted Upper Lip. Dr. G. M. Dorrance 
The Fall and Rise of Plastic Surgery. Dr. II. L. Updegraff 

1939 

Stated Meeling — January 28, 1939. Hotel Carlyle, N. Y. C. Jaw Reconstruction. Dr. V. 
Kazanjian 

Sth Annual Meeling — October 27, 1939. Hotel Roosevelt, N. Y. C. Chairman, Dr. C. 
Straatsma. Secretary, Dr. G, McAuiiffc. 

Symposium on Skin Grafting. Dr. J. B. Brown 
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A Few Details and Technical Hints in Rhinoplasty. Dr. G. Aufrichl 
Rebuilding the Alveolar Process and the Buccal Sulcus. Dr. A. G. Bellman 
Blood Supply of the Breast. Dr. J. W. Maliniac 

The Use of Tubed Flaps for the Study of Heating in Human Skin. Dr. Leon Sutton 
Mammaplasty. Dr. G. Aufrichl 

The Fractured Nose-Plastic Repair for Deformity and Dislocated Septum. Dr. J. 
Maliniac 

Calibrated Skin Graft. Dr. E. Padgelt 

Rib Cartilage Transplant for Saddle Back Nasal Deformity. Dr. A. Palmer 
Reconstruction of the Nasal Tip. Dr. C. L. Straiih 
Demonstration of the Dermatome. Dr. E. Padgett 

1940 

9th i Annual Meeting—October 25, 26, 1940. Chicago, Illinois. Chairman, Dr. A. Palmer. 
Secretary, Dr. L. A. Peer. 

The Development of Plastic Surgery: The need for Improvement in Instruction. Dr. 
Arthur Palmer 

Fractures of Maxilla and Use of a New Appliance. Dr. Milton Adam3 
Reconstructive Plastic Surgery in War and Peace. Dr. G. Aufrichl 
Plastic Surgery in Warfare (Lantern Slides). Dr. J. IF. Maliniac 
Problems that Confronted a Plastic Surgeon in this Country During the First World 
War. Dr. G. V. Brown 

Marjolin’s Ulcer in Burns (Case Presentation. Lantern Slides). Dr. H. R . Browne 
Experiences in Plastic Surgery during the World War. Dr. V. P. Blair 
Correction of Facial Paralysis by Muscle Transplant. Dr. R. J. Alexander 
Compound Injuries of the Face, Mouth and Jaws. Dr. Earl Padgett 
The Fate of Autogenous Septal Cartilage after Transplantation iQ Human Tissues. 
Dr. Lyndon Peer 

Treatment of Facial Wounds due to Explosions. Dr. Claire Straith 

1941 

10th Annual Meeting — November 7, 8. 1941. Boston, Mass. Chairman, Dr. A. Palmer. 
Secretary. Dr. L. A. Peer 

The Deviated Nose and Its Correction. Dr. Samuel Cohen 
The Separation of Tubed Flaps with Rubber Bands. Dr. Edward Kitlowski 
Free Skin Graft vs. Flaps In Surface Defects of Face and Neck. Dr. J. IF. Maliniac 
A Few Details and Technical Hints in Rhinoplasty. Dr. G. W. Aufricht 
Some Refinements in Reconstructive Surgery. Dr. Ferris Smith 
Reconstruction of the Ear with the Use of Cartilage Homografts. Dr. John M. Con- 
verse, 

Tattooing of the Cornea with Gold Chloride. Motion Picture. Dr. Ramon Castroviejo 
Wheeler's Resection of Levator for the Correction of Ptosis. Motion Picture. Dr. 
Ramon Castroviejo 

Free Skin Grafts vs. Flaps In Surface Defects of Face and Neck. Motion Picture. 
Dr. J.\y, Maliniac . 


1942 

Staled Meeting — April 17, 1942. Memorial Hospital, New York City. Chairman. Dr. Lyn- 
don A. Peer. Secretary, Dr. E. A. Kitlowski 
Repair of Facial Defects. Dr. Hayes Martin 
Motion Picture Film Illustrating Prosthesis. Dr. A. J. Ackerman 
Discussion: The cases presented will be selected to resemble defects which might be 
produced by war injuries. Dr. Hayes Marlin & Assoc. 
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11th. Annual Meeting — December 4, 5, 1942. Baltimore, Maryland. 

Sulphadiazene Treatment of Burns. Dr. Kenneth Pickrell 
Concentrated Serum in the Treatment of Burns. Dr. Raymond M. Curtis 
The Treatment of Advanced Carcinoma of the Scalp and Skull. Dr. Edward Hanrahan 
Construction of Vagina. Dr. Lawrence Wharton 
Diced Cartilage Grafts. Dr. Lyndon A. Peer 
The Plastic Repair of Scar Contractures. Dr. Paul IP. Greeley 
Internal Wiring Fixations for Fractures of the Maxilla. Dr. M. Adams 
Transplantation of Nipples in Mammaplasty. Dr. M. Adams 
Treatment of a Traumatic Deformity of the N ose and Forehead. Dr. G. Aufrichl 
Some Technical Changes in Rhinoplasty. Dr. G. Aufricht 

The Use of Periosteal Grafts in Old, Exposed Denuded Bone Areas. Dr. Neal Owens 
The Use of Celluloid Implants for the Correction of Defects of Contour. Dr. Neal 
Owens 

Total Lid Reconstruction. Dr. Wendell L. Hughes 

Cartilage Implant for Correction of Downward Displacement of the Orbital Contents. 
Dr. Wendell L. Hughes 

Shall Plastic Surgery Fail in this War? Dr. J. W. Maliniac 

1943 

1 2th Annual Meeting — October 7, 8, 9, 1943. Waldorf-Astoria, New York City. Chairman, 
Dr. Lyndon A. Peer. Secretary, Dr. E. A. ICitlowski 
Present Status of Total Ear Reconstruction. Dr. Lyndon A. Peer 
Total Ear Reconstruction. Dr. George IP. Pierce 

Strategy in Solving Problems of Reconstructive Surgery. Dr. H. 0. Barnes 
Total Reconstruction of the Nose. Dr. Vilray P. Blair 

Reconstruction of Large, Partial and Total Losses of the Lips. Dr. Ferris Smith 
Reconstruction of the Contracted Eye-Socket. Dr. Wendell Hughes 
Advances in Plastic Surgery in Latin America. Dr. H. 0. Barnes 
The Use of a Single Flap to Restore Extensive Losses of the Middle Third of the Face. 
Major A. J. Bar sky 

Primary and Secondary Repair of Severed Flexor Tendons of the Hand. Dr. Sterling 
Bunnell 

Primary and Secondary Repair of Severed Extensor Tendons of the Hand. Dr. Con- 
dictw. Culler, Jr. 

Repair for Loss of the Sole of the Foot. Dr. Thomas Stevenson 
Plastic Repair of Extensor Hand Contractures Following Healed Deep Second Degree 
Burns. Lt. Comm. Paul Greeley 

Treatment of Cranial Defects Following Osteomyelitis of the Frontal Bone. Dr. V. II. 
Kazanjian 

Skin Grafting in Extensive Acute Burn Cases. Dr. Earl C. Padgett, Dr. A. G. Bellman, 
Dr. Jerome P. Webster 

Symposium on Harelip : Management of Double Harelip. Dr. Warren B. Davis 
Survey of Late End Results in Average Harelip Repair. Dr. G. M. Dorrance, Dr. J. IF- 
Bransfeld 

Nostril Repair in Wide Harelip. Dr. H. S. Vaughan 

1944 

lSlh Annual Meeting — October 16, 17, 18, 1944. New Orleans, La. Chairman, Dr. Gustave 
Aufricht. Secretary, Dr. E. Kitlowski 

The Development of Plastic Surgery in the United States. Dr. Gustave Aufrichl 
Total Rhinoplasty Using a Forehead Flap. Dr. Gordon B. New 
Pedicle Skin Flaps. Dr. E. A. Killourski 
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Indications for Determination of the Thickness for “Split” Skin Grafts. Dr. Earl 
Padgett 

Problems in Reconstructive Treatment of Gunshot "Wound of the Face. Dr. Michael 
Larin 

Organization and Function of the Plastic Service at the San Diego Naval Hospital. 
Copt. H. L. Kirkham 

Some Procedures for the Correction of Ear Deformities. Dr. Jerome P. Webster 
Treatment of Condylar Fractures of the Mandible. Lt. Comdr. W. M. Adams 
Surgical Treatment of Burns — Use of Pressure Dressings. Dr. Neal Owens 
Plastic Repair of Selected Facial Injuries Among Naval Personnel. Comdr. Paul W. 
Greeley 

Correction of Deformities of the Eye Socket. Capl. Arthur E. Sherman 
Feature Dislocations of the Cartilaginous Nose. Anatomicopathologic Considerations 
and Treatment. Dr. J . IF. Maliniac 


1945 

Uth Annual Meeting — October 11, 12, 13, 1945. Waldorf-Astoria Hotel, N. Y. C. Chair- 
man, Dr. Gustave Aufricht. Secretary, Dr. E. Kitlowski 
Recent Advances in Reconstructive Surgery of the Hand. Major A. A. Barksy 
Teaching Methods in Plastic Surgery of the Hand. (Motion Picture). Lt. Com. G. 
V. Webster 

The Effect of Penicillin Applied Locally on the Take of Skin Grafts. Dr. Hamilton 
Baxter 

A New Method for Elongating the Columella. Dr. Claire Slraith 
Reconstruction of Contracted Axilla without Grafting (Motion Picture). Dr. Leon 
Sutton 

Experimental Observation on the Growth of Young Human Cartilage Grafts. Dr. 
Lyndon A. Peer 

Release of Circular Constriction Scar by 2-flap. Dr. T. IF. Stevenson 
Some Pitfalls and Helps in Plastic Surgery' of the Palate. Dr. Thomas E. Carmody 
Early Covering of Extensive Traumatic Deformities of the Hand and Foot. (Motion 
Picture). Dr. Jerome P. Webster , Dr. Joseph J. McDonald 
Repair of Avulsion of the Scalp with Split Grafts and Topical Use of Thrombin (Motion 
Picture) . Dr. Claire Straith, Dr. IF. G. McEvilt 
Presentation of a Case of Facial Burns Repaired by Multiple Excision and 2 transporta- 
tion of Flaps. Dr. Perris Smith 

Congenital Bands About the Shoulder Girdle- Case Reports. Dr. A. G. Beltman 

1946 

I5lh Annual Meeting — November 14, 15, 16, 1946. Kansas City, Missouri. Chairman, Dr. 
E. A. Kitlowsld. Secretary, Dr. Lyndon Peer 
Ann Amputees, Surgery, Prosthesis, Rehabilitation. Dr. Henry Kessler 
Nasal Deformities Repair with Free Skin Grafts and with Composite Free Grafts of 
Skin and Cartilage from the Ear. Dr. J. B. Brown 
Depressed Defects of the Face. Dr. Darrel T. Shaw t Dr. John Grotting 
A Button hole Skin Graft for Extensive Upper and Lower Eyelid Ectropian. Dr. 
Jerome P. Webster 

Eyelid Reconstruction in the Blinded. Dr. S. M. Dupertuis 
Procedures of Practical Value in Rhinoplasty. Dr. G. IF. Aufricht 
Reconstruction of the Nasal Septum. Dr. IF. Stejfensen 
Technique of Fine Facial Scars. Dr. C . R. Slraalsma 

The Use of the Masseter Muscle in Effecting Facial Expression Following Complete 
Paralysis of the Seventh Nerve. Dr. Neal Owens 
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Facial Transplants for Muscular Paralysis. Dr. Frank Dickson 
Facial Paralysis. Motion Picture. Dr. James B. Brown 

Anastomosis Between the Ureter and Urinary Bladder by Means of a Subcutaneous 
Skin Tube. Dr. A. G. Betlman 

Large Single Pedicle Tube Used to Cover a Defect of the Lower Extremity. Dr. Dar- 
rel T. Shaw 

A Case of Total Ear Reconstruction. Dr. G. Avfricht 

The Use of Neighboring Tissues in the Correction of an Extensive Facial Deformity. 
Dr. W. M. Adams 

Method of Elongating Short Palates — Motion Picture. Dr. H. A. Baxter 
Tattooing of Dense Corneal Scars. Dr. K. L. Pickrell 

Various Methods in the Care of Cancer of the Lip. Motion Picture. Dr. J ohn Erich 



RESTORATION OF T HE NOSE, LIP AND MAXILLA BY 
SURGERY AND PROSTHESIS 1 

VARAZTAD H. KAZAN JIAN, D.M.D., M.D. 

Boston, ilassachusctls 

Reparative surgery and maxiilo facial prosthesis have for centuries been used 
separately and in an unrelated way for the repair of facial defects and deformities 
arising from accidents, destructive diseases, and congenital cleft palate. But it 
is only within recent years that the advantages of combining these two methods 
have been realized. This point is made especially clear in deformities about the 
face and jaws when the success of plastic surgery depends among other things, 
upon the restoration of the normal contour of the region involved. In order to 
establish that contour we recognize the importance of the underlying framework 
over which the soft tissues are to be repaired. If bone or cartilage is missing 
and it cannot be adequately replaced by a plastic procedure, we are obliged to 
use prosthetic appliances, either as a temporary measure or as a permanent 
restoration. This point is clearly seen when the teeth and alveolar processes and 
part of the maxilla are missing. No matter how skillful our plan is in the repair 
of the lip, unless we supply adequate support from within the mouth, we cannot 
obtain desirable results in the contour of the lip and cheeks. 

Prosthetic restoration of the nose, orbit and other parts of the face has a more 
limited field and is indicated when surgical methods are inadvisable or imprac- 
tical. The following case report illustrates the value of coordination of surgery' 
and prosthesis in the treatment of a major deformity of the face. 

CASE HISTORY 

This forty-one year old patient had an extremely interesting clinical history. He had 
developed carcinoma of the side of the nose and had been operated upon in April, 1940. 
Subsequently he had a recurrence of the malignancy', and in 1942 he reported to the Tumor 
Clinic of the Massachusetts General Hospital for re-examination. There it was found that 
he had rather extensive recurrent disease in the maxill a and the floor of the nose. It was 
decided that he should have an extensive operation, which the patient was willing 
to undergo, and he understood that he would lose most of the upper jaw, the nose and upper 
lip. 

On July 15 > 1940 the operation was performed by Dr. Ernest Daland under local 
anesthesia. Radical dissection of the nose, right maxilla and upper lip was carrier out. 
The middle half of the upper lip was excised with the diathermy needle and practically the 
entire nose was removed. The growth on the upper jaw was then thoroughly coagulated, 
hone removed with rongeur and further coagulation done. Lateral incisions were then 
made from the upper lip and the lip was approximated. 

The patient was seen in the Tumor Clinic on January 21, 1943, when no recurrence of 
carcinoma was visible. He was referred to the Plastic Clinic at the Massachusetts Eye and 
Ear Infirmary’, where examination revealed the following picture: 

1 Read at the meeting of the American Association of Plastic Surgeons, Memphis, Ten- 
nessee, May 7, 1917. 
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The greater part of the palate was missing, and the remaining part consisted of the pos- 
terior rim of the hard palate with a section of the alveolar ridge. The upper lip was about 
one-half inch long and was pulled back and adherent to the posterior edge of the palatal per- 
foration. The nose had been completely removed but more tissue had been lost on the left 
side than on the right (fig. 1). 



I’m. 1. Photographs Showing Extensive Destruction of the Nose, Lip .and Palate 

After examination a decision was made to carry out the following procedure: Operation 
to reconstruct the upper lip utilizing the Estlander-Abbe procedure: Construction of an 
artificial nose and an upper denture. 

Prior to operative treatment, however, it was necessary to construct a prosthetic appli- 
ance which would act as a support for the upper lip during the contemplated plastic repair. 
For this purpose an acrylic denture was constructed. The appliance was made in duplicate 
so that at no time during reconstruction would the upper lip be without the prosthetic sup- 


RESTORATION OF NOSE, LIP AND MANILLA 


533 


port. From the past experience we have found that even in a well planned operation on the 
lip, considerable contraction occurs and the required contour and fullness are not obtained 
unless adequate support is given. The prosthetic appliance acts as an artificial framework 
in the absence of normal maxillary bone, alveolar process and teeth. 







Scarred edges 
be excised 


Incision ■For- ' 
flap. ~ 





) 


TV 



2. Diagram of the Various Stages in the Estlander-Abbe Operation, fob the 
Reconstruction of the Upper Lip 


On March 13, 1943, the first stage of the Estlander-Abbe operation was performed under 
ocal anesthesia. A "V** shaped flap was cut through the median section of the lower lip, 
^ving it attached only by a narrow bridge of tissue, including the vermilion border. The 
upper lip was then severed in the midline and the edges freshened. The flap from the lower 
*p ft as sutured to the upper lip. The prosthesis for the roof of the mouth was built up with 
ental compound to form a splint for the support of the upper lip. 

On March 29, 1943, the second stage of the Estlander-Abbe operation was performed under 
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The greater part of the palate was missing, and the remaining part consisted of the pos- 
terior rim of the hard palate with a section of the alveolar ridge. The upper lip was about 
one-half inch long and was pulled back and adherent to the posterior edge of the palatal per- 
foration. The nose had been completely removed but more tissue had been lost on the left 
side than on the right (fig 1). 



Fig. 1 . Photographs Showing Extensive Destruction of the Nose, Lip and Palate 

After examination a decision was made to carry out the following procedure. Operation 
to reconstruct the upper lip utilizing the Estlander-Abbe procedure' Construction of an 
artificial nose and an upper denture 

Prior to operative treatment, however, it was necessary to construct a prosthetic appli- 
ance which would act as a support for the upper lip during the contemplated plastic repair. 
For this purpose an acrylic denture was constructed The appliance was made in duplicate 
so that at no time during reconstruction would the upper lip be without the prosthetic sup- 


Fig 5 Photographs Which Show the Rep hr op the Upper Lip by the Estlandeh \bbe 

Procedcre 

fb) shows the anterior end of the horizontal tube attached to the upper surface of the 
denture The bar extending from the nose fits into this tube. 



Fig 6 Photographs Showing the Artificial Xose in Position 

Retention is obtained bj the bar and tube attachment to the upper denture, and also by 
the spectacles 
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local anesthesia. The pedicle by which the flap transplanted to the upper lip had been 
nourished was cut, a wedge was removed from the upper lip and the vermilion border was 
carefully approximated with interrupted Kaldermic sutures. The continuity of the lower 
lip was likewise restored (fig. 2). The patient withstood the procedure well. 



Fig. 3. Diagram of Naso-palatine Prothesis 

(a) shows the denture which fits over the remaining part of the endentulous palate- 
Retention is obtained by an extension (c) over the floor of the nose posteriorly, and by a 
nasal bar and tube attachment which locks the artificial nose to the denture quite securely. 



Fig. 4. Diagram Showing a Median Forehead Flap Which Was Used to Partially 
Close the Left Side of the Nasal Opening 


When the patient had fully recovered from the surgical procedure, he reported to the 
Harvard School of Dental Medicine (Surgical Prothesis Clinic) for the construction of a 
permanent prosthetic nose and an upper denture. 

This appliance consisted of an upper denture supplied with teeth. Retention was nc- 
nuired by an extension of the denture posteriorly and laterally over the perforation into the 
nasal cavity; (2) by its contact to the upper lip and remaining part of the palate; and (3) 
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(2) In addition to the palate, and nasal bar and tube attachment, the artificial 
nose is supported by the frames of spectacles with a special attachment from the 
frame to the arm extending over the ear. Another function of the spectacles is 
to conceal the line of demarkation between the prosthesis and the surrounding 
skin of the face. 

In the construction of artificial noses I have preferred the use of acrylic mate- 
rial or vulcanite nibber because when a solid substance is used it allows for the 
construction of efficient supporting attachments. These substances are painted 
satisfactorily with a celluloid type paint. 

In this case the upper lip was reconstructed by the Estlander-Abbe procedure 
in preference to having the prosthetic restoration extend over the lip. 
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by a special attachment at the upper part of the denture- to which the artificial nose was 
fastened. This attachment consisted of a square tube about 3 mm. in diameter, fastened 
antero-posteriorly above the floor of the nose (fig. 3). 

The artificial nose was made of hard acrylic and held in position by (a) its contact to the 
borders of the amputated nose; (b) by the bridge and frames of the spectacles which fitted 
accurately to the borders of the nasal opening, supplemented by “U” shaped clasps which 
held the bridge of the spectacles firmly; and (c) by a square horizontal wire about 3 nun. in 
diameter extending backward from the back of the artificial columella of the nose. This 
square wire bar fitted into the tube on the upper surface of the denture. 

The patient used this prothesis very satisfactorily for over a year, but because of the 
extent of the nasal operation the edges of the artificial nose could not be concealed by the 
frames of the spectacles. As a result it was quite evident that the patient was wearing an 
artificial nose. Therefore, it was decided to reduce the space on the left side by adding 
some skin tissue to be taken from the median section of the forehead. The operation was 
carried out in two stages, under local anesthesia (fig. 4). This procedure greatly improved 
the appearance of the artificial nose and the conspicuous portion that extended toward the 
left side of the face was completely eliminated. 

The patient has been able to wear the appliance with ease and satisfaction since the major 
operation for the removal of malignant disease in July 1942. There has not been any further 
recurrence of disease, and his morale and mental attitude has completely changed, allowing 
him to carry on his normal business pursuits as a salesman (figs. 5 and 6). 

I would like to make a few remarks on the relative merits of the surgical and 
prosthetic approach in the correction of maxillo-facial deformities, especially 
those following operative treatment of malignant tumors. 

In undertaking reconstruction of the face it has been my rule to give the ' 
patient the benefits of surgery whenever possible. However, the patient’s 
physical condition, local condition of the tissues, as well as other factors must of 
course be taken into consideration before reconstructive surgery is begun. In 
cancer cases, surgical procedures cannot replace destroyed tissues of the palate 
and alveolar ridges which are necessary for the efficient use of artificial dentures. 
Hence we must supplement surgery with prosthetic measures as exemplified by 
the foregoing case. 

In this case plastic reconstruction of the entire nose could have been accom- 
plished, and supplemented by prolongations of the artificial denture extended 
under the reconstructed nose to act as a framework. There were two objections 
to such a procedure: (1) We were not positive that the patient would not have 
a recurrence of carcinoma; and (2) the wearing of an artificial nose allowed for 
frequent inspection of the involved area and if there was a recurrence it would 
be detected early. It was possible to make an artificial nose that conformed 
more readily to the normal nose and this could not have been so easily accom- 
plished by surgical procedure. 

An artificial nose must be made according to certain mechanical as well as 
artistic principles. 

(1) It must fit securely on the face. When the artificial nose has a connecting 
attachment to the denture (as in this case) maximum stability is acquired, not 
only of the nose but also of the denture. In this case the denture had no means 
of stability except for a small section of edentulous hard palate. 
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has substituted tantalum wire and thin sheet tantalum saddles in place of fascia 
lata as the suspensory material. Briefly, his technic consists of passing small 
gauge tantalum sutures through a flexible infiltration needle which has been 
previously placed subcutaneously among the course which it is desired the 
supporting elements should lie. These wires are then attached medially to 
small tantalum sheet saddles surrounding the muscle bundles just over the 
midline on the unaffected side of the face. Traction is made upon these wires 
until sufficient correction of the sagging paralyzed tissue has been obtained and 
this correction is then stabilized by tying these wires laterally to similar tantalum 
saddles which hare been placed about the temporal fascia and muscle. The 
advantages claimed for this method are: “1. The operation is performed under 
local anesthesia. 2. No disability or bed rest is necessary for the patient, as no 
incision is made for the removal of fascia from the thigh. 3. "When the wires 
are in position, the patient can sit up and the wires can be tightened to the proper 
tension, thereb}- doing away with the amount of sagging in the paralyzed side 
which occurs when the patient is lying down. 4. There is no swelling or hemor- 
Aage in the tissues of the paralyzed side because of the very slight trauma which 
is produced by the small caliber of the local needle.” (1). 

These advantages which have been cited prompted us to utilize Schuessler’s 
method in the repair of two cases of facial paralysis. 

While our experience with Schuessler’s technic has not been extensive, we 
have encountered one basic difficulty involved in the permanent correction of 
facial paralysis by the tantalum wire saddle method, namely, the marked 
tendency of the saddles to cut through the muscle bundles about which the 
saddles are placed, regardless of their width. The inadequate facial correction 
obtained in Case 2 was in part attributable to this difficulty. One other de- 
orrnity and disability produced by a complete facial paralysis which is not 
materially benefitted by the foil saddle mode of repair is the inclination toward 
allooning out of the paralyzed cheek when the enunciation of syllables requiring 
expulsive effort on the part of the cheeks is attempted. This situation is un- 
esirable cosmetically and interferes with clear speech. A more elearcut example 
0 the hardship which this uncorrected disability may entail may be found in the 
case of those individuals with facial paralysis who must wear dental plates. 

ese patients, due to the flaccidity and atrophy of the paralyzed cheek, often 
a\e difficulty in maintaining their denture in position since the action of the 
musculature of the unparalyzed cheek acts to force the denture toward the 
Paralyzed side and loosening its contact with the alveolar ridge. Other patients 
a\e difficulty to keep from biting their paralyzed cheek. Thus mastication 
may be made difficult or impossible. 

The recent manufacture of tantalum gauze and its use in the repair of large 
ernial defects by several men (9) suggested to us a means of overcoming both 

e cutting effect of the saddles and the flaccidity of paralyzed cheek muscles. 

e believe that if moderately large segments of tantalum gauze are implanted 
m ' ' le fecial tissues the surrounding fibrous bands of tissue growing through the 
mesh will allow a more equitable distribution of the pull placed upon them by a 
tantalum wire suspension than would a similar pull placed upon the s mal l 



THE TREATMENT OP FACIAL PARALYSIS BY 
TANTALUM WIRE SUSPENSION 

Preliminary Report 1 


LOUIS W. SCHULTZ, D.D.S., M.D., and EDSON FA1RBROTHER FOWLER, 

M.S., M.D. 

Chicago, Illinois 


The advent of new drugs, metals and plastic materials is constantly simplifying 
the technic and improving the results of many reconstructive procedures. 
Typical of such improved results are the case reports here presented concerning 
the repair of facial paralysis using a modification of Schuessler’s' (1) tantalum 
wire suspension technic, employing sheet tantalum saddles, also the authors’ 
technic with tantalum gauze. These reports are presented primarily to add to 
the growing fund of knowledge of the use of tantalum in the field of plastic 
surgery. 

The frequency of injury to the facial nerve and the tragic deformity which 
results has provoked many to devise schemes whereby this disability might be 
minimized. In 1913 Busch (2) and Momberg (3) attempted the mechanical 
suspension of paralyzed facial muscles by the use of aluminum-bronze wire, one 
end of which was looped about the facial muscle bundles and the other looped 
about the zygoma, tightened, and tied when the optimum facial correction had 
been obtained. This early operation was found to be unsuccessful because of 
failure to adequately counterbalance the action of the non-paralyzed muscles 
on the opposite side, the unfavorable local effect of a not completely inert foreign 
body in the tissues, and the tendency of the aluminum-bronze wires to dis- 
integrate. The unsatisfactory results obtained from wire suspension at that 
time led Stein (4) to use free fascia as the suspensory material since its use 
provoked no foreign body reaction, it rapidly became one with the facial tissues, 
and since fascia lata has no tendency to break or cut through the enclosed muscle 
bundles, ithas been used extensively. In recent years, Blair (5, 6) has advocated 
a modification of this original technic in which multiple suspensory loops of 
fascia are interwoven laterally into the parotid and preauricular fascia Gillies 
(7) has advocated the attachment of suspensory loops laterally to the temporalis 
muscle so that contraction of this muscle will transmit some pull upon the 
paralyzed facial musculature. Numerous other modifications of the fascia 
suspension technic have been proposed with varying degrees of success (8) yet 
all possess certain disadvantages, among which may be cited: the presence of 
hemorrhage and swelling of the face incident to the operative manipulation of 
the fascia carrying instruments, the increased likelihood of infection due to the 
operative trauma, and in many cases the performing of an additional operative 
procedure to obtain fascia from the thigh. Schuessler (1), with the view of 
obviating these difficulties, has recently reported upon the use of tantalum wire 
to repair facial paralysis. He has advocated the Gillies type of suspension but 


i Tram the Department of Surgery, University of Illinois College of Medicine, Research, 
and Educational Hospitals and the Presbyterian Hospital of Chicago 


538 



TANTALUM SUSPENSION IN PA CELL PABAL1SI3 


541 


This is done by tying the suture to the finger-like portions of screening, v>hich has 
been previously wired to the larger portion of screening and then the entire assem- 
bly is drawn into position by making a slight tension on the silk suture (fig. 1). 
This three piece assembly of tantalum gauze in the upper and low er lip and cheek 
is allowed to remain in the soft tissues for a period of two months before deciding 
on the final degree of suspension. Many fibrous bands grow through the gauze 
me=h firmly fixing these tissues in their proper relation. Frequently the mere 
insertion of the tantalum gauze mesh is adequate to support the tissues in their 



Fig. 2. Second Stage Correction of 7th X era e P ahaltsis bt Subcutaneous 
Implantation of Tantalum Gauze Sutured to the Temporal 
Fascbia with Braided Tantalum Wire 

normal balance. When this is not sufficient to elevate the tissues to their normal 
level, tantalum wires are placed through the superior-lateral margin of this gauze 
and connected to tantalum gauze placed over the temporal fascia which was 
previously anchored to the fascia by suturing with braided tantalum wire ( 3-0). 
The incision is closed with 0-0 nylon interrupted suture (fig. 2). A small waste 
pressure dressing supported by an ace bandage is then applied for the subsequent 
4S hours to control postoperative oozing at the site of gauze wire implantation. 
The avoidance of facial activity for several days postoperatively is advisable to 
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amount of tissue enclosed by a tantalum saddle. Such an implanted gauze of 
tantalum wire will, if made sufficiently large and accurately placed, also lend 
support to the atrophic cheek and will aid in prevention of the ballooning out 
effect already described and the unwelcome mobility of the dentures. There- 
fore when the technic of Schuessler failed, in our hands, to afford a satisfactory 
result, the following operative procedure was devised to utilize the advantages 
offered by the use of tantalum mesh gauze. Using morphine sulfate gr. \ and 



Fiq. 1. First Stage Correction of 7tu Nerve Paralysis by Subcutaneous 
Impuntation of Tantalum Gauze 

For purpose of clearness, the pattern of the tantalum gauze is shown as if it were on the 
surface. Actually it is subcutaneous and would be invisible. 

scopolamine grains rjhr for sedation and 1% novocaine as a local anesthetic, a 
vertical incision is made in the pre-auricular area and by blunt and sharp dis- 
section the skin of the cheek is undermined down to the corner of the mouth and 
a narrow pocket formed in the upper and lower lip extending beyond the midline. 
In this cavity is placed a roughly oval segment of tantalum wire gauze 4 by 6 
cm. with 2 finger-like projections 1 cm. by 5 cm. A needle with a silk suture is 
nassed through the distal or deepest portion of the pocket in the upper lip and one 
in the lower lip which will facilitate drawing the wire mesh into its proper position. 
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November 27, 1944, two tantalum saddles were placed near the medial and lateral end of the 
left eyebrow, and one at the hair line; these were connected by tantalum wires producing an 
elevation of the left eyebrow to its normal position. The skin incisions were closed with 6-0 
n}lon. The postoperative management and course was similar to the previous operation 
andwas equally uneventful, the patient leaving the hospital on the third postoperative day. 

Over a period of time the sagging of the tissues due to insufficient support made it neces- 
sary to insert tantalum, gauze screening through au incision in the cheek making a pocket 
subcutaneously large enough to admit a piece of tantalum gauze in the upper lip, a piece 
in the lower lip, and a piece in the cheek; the lip sections being wired to the cheek section. 
This was allowed to heal in position giving the tissues the necessary support to be well 
balanced with the opposite side. This operation was performed on April 9, 1945. 


Case 2. W. G., a 17 year old white male, entered the Illinois Research and Educational 
Hospital on Oct. 12, 1944 because of a left facial paralysis of ten years duration. 



the Lira and Cheek 
Notice correction in nasal deviation 

The patient’s history* disclosed that following a mastoiditis when S years old, this patient 
developed a severe infection in the left preauricular area involving the maxilla and mandible 
Tihich later resulted in a facial paralysis, the extrusion of several sequestra from this area, 
and a fibrous ankylosis of the temporomandibular joint. At this time it was felt that no 
reconstructive surgery* should be attempted because of the youth of the patient. However, 
m 1940 and again in 1941 attempts were made to loosen the ankylosis by* wedging the teeth 
apart with tongue blades under general anesthesia, but the results obtained were only of 
temporary* benefit. In 1944, believing that more radical measures offered the only* hope 
of lasting improvement, an arthroplasty of the left temporomandibular joint was done 
nhieh permitted free motion of the jaw. 

On admission, a physical examination revealed a left facial paralysis w hich w as evidenced 
by* an inability to tightly close the left eye, to elevate the corner of the mouth, to wrinkle 
the forehead, and to accomplish facial movements requiring muscular balance such as 
whistling. A scar in the left preauricular area, marking the site of previous surgery and 
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prevent the accumulation of blood or serum in the facial tissues and to aid in 
wound healing. For this reason, feeding is done by means of a spout cup for 
the first few days postoperatively. The presence of a normal bleeding and 
clotting time and adequate protein level and an adequate intake of vitamin C, 
together with careful hemostasis will aid in obviating this complication. The 
possibility of infection at the sites of wire implantation is extremely remote and 
to date there has been none. Contamination, however, could be controlled by 
the use of sulfonamide or penicillin therapy if necessary. The sutures may be 
removed from the skin in 3 to 7 days. The tantalum gauze sewed to the temporal 
fascia with braided tantalum wire will stand the stress of holding the gauze in 
the cheek immediately and may be snubbed up to obtain the desired degree of 
facial symmetry. It is noted that by this method the ability to subsequently 
readjust relaxation of the tissues by simply tightening the wires through the 
old incisions is still retained. However, this has not been necessary to date. 

The following case reports will illustrate our experiences both with Schuessler’s 
technic as well as with our own modification of his method in the repair of facial 
paralysis. 


CASE REPORTS 

Case I. A. B , a 65 year old white female entered the Presbyterian Hospital on Nov. 15, 
1944, because of a paralysis of the left side of the face. 

The patient’s past history revealed that she had had a hypertension of five years duration 
and that 10 years ago she had suddenly developed a paralysis of the left side of the face. 
The deafness in the left ear was accounted for by recurrent attacks of left otitis media which 
had resulted in complete deafness in childhood. The remaining history was non-contribu- 
tory. 

Physical examination revealed the following relevant findings: examination of the face 
disclosed a complete left facial paralysis which had produced an absence of facial expres- 
sion, sagging of the tissues, and an inability to tightly close the eye on this side. The dis- 
turbance of muscular balance produced by this paralysis caused a drawing of the face toward 
the right with distortion of the features which was most obvious when the patient smiled. 
Examination of the body showed a spastic paralysis of the right arm and leg. Other find- 
ings included a sclerotic left tympanic membrane which was also punctured, a complete 7th 
nerve paralysis, and anodontia. Evidence of hypertension was born by a blood pressure of 
169/110, a heart enlarged to the left, as well as moderately advanced arteriosclerotic retino- 
pathy. Blood counts, bleeding and coagulation time were within normal limits. 

On November 16, 1944, under local anesthesia with preoperative sedation consisting of 
nembutal gr. iss, morphine sulfate gr. I and atropine sulfate gr. 1 1 o , an attempt was made to 
balance the unparalyzed right facial muscles by the implantation of two tantalum saddles 
just over the midline on the right side of the face beneath the lower lip, two above the upper 
lip just over the midline, and a fifth near the left angle of the mouth. These saddles were 
connected by tantalum wires to three more saddles placed in the temporal fascia and muscle, 
emplying Schuessler’s technic. These wires were then tightened when the optimum facial 
correction had been obtained. The redundant skin was then excised and the wound 
closed, using a 6-0 nylon Halsted intradermal suture (fig. 3). 

Postoperatively, the patient was placed on a ward diet and was allowed to be ambulatory. 
The freedom of the operative sites from hemorrhage necessitated no pressure dressings so 
that the suture lines were kept free of crusts with boric acid swabs The postoperative 
course was uneventful. However, it was felt that placing two additional supporting wires 
to elevate the sagging left eyebrow would further improve the cosmetic result. Hence, on 




Fig. 4. Tantalum Gauze Inserted in Upper \nd Lower Lip and Cheek 
Fan shaped piece of tantalum gauze sewed to temporal fascia with three suspending wires 
attached to gauze in cheek 
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x-rays, revealing an absence of the left temporomandibular joint, completed the pertinent 
findings. 

Since it was felt that a repair of the left facial nerve was not feasible, on October 20, 
1944, an attempt was made to suspend the paralyzed facial musculature using Schuessler’s 
tantalum wire technic. Using morphine sulfate, grains i and scopolamine, grains rs<j for 
sedation and 1% novocaine as the local anesthetic agent, an incision was made in the hair 
line of the left temporal area and carried down in the preauricular region to curve behind 
the ear. The temporal fascia was exposed and three tantalum saddles were placed, con- 
nected by tantalum wire; four similar saddles were placed about muscle bundles just over 
the midline of the face in the upper lip, near the left angle of the mouth and lower lip through 
small skin incisions. These wires were then tightened until the optimum correction of the 
facial deformity was obtained, the redundant skin produced by tightening of the relaxed 
facial musculature was removed from the anterior edge of the preauricular incision and all 
skin incisions were closed with 6-0 nylon Halsted’s intradermal suture. 

Post-operatively, the patient was permitted to be ambulatory and to eat a ward diet. 
As a precaution, a pressure dressing was applied to the face for the first forty-eight hours. 
The post-operative course was uneventful and the patient left the hospital on the third 
postoperative day. Skin sutures were removed in 7 days. 

Five months following this operation, it was noted that some of the original facial de- 
formity had returned. This appeared to be due to failure at the original operation to place 
the tantalum wires in a straight line which had resulted in relaxation of the facial tissues 
as the wires in response to tension gradually straightened and simultaneously loosened. 
Some of the reeurrenee is attributable to the tendency of the tantalum saddles to cut 
through or cause atrophy of the muscle bundles they surrounded which would also permit 
relaxation of tension. It was, therefore, deemed advisable to recorrect this deformity by 
exposing the tantalum wire and tightening the same. This has been done and the facial 
symmetry restored. 

On September 7, 1945 this patient was readmitted to the hospital because the previous 
implantation of tantalum saddle suspension had failed to adequately correct his facial 
deformity, due to relaxation of the wire and muscular power causing a cutting through 
of the tantalum saddles. At this time, therefore, under 1% novocaine local anesthesia an 
incision was made in the old scar lino in the preauricular area on the left side and the left 
cheek as well as a portion of the right cheek just over the midline was undermined to allow 
the implantation of plaques of tantalum gauze mesh as described in the case previously 
presented; these incisions were then closed with a 6-0 nylon intracutioular suture and a 
pressure dressing was applied. The patient was discharged from the hospital three days 
later after an uneventful postoperative period. Following the removal of these sutures 
ten days later, the patient was temporarily dismissed to allow time for healing and the 
ingrowth of fibrous tissue into this meshwork. 

On February 14, 1946 the patient was readmitted to the hospital and under local anes- 
thesia through the previous incision the tantalum wires connecting the tantalum gauze 
plaques to the mesh saddles placed in the temporal fascia were tightened until a slight de- 
gree of overcorrection of facial expression was obtained. The wound was again closed 
with 6-0 nylon and a pressure dressing applied. The x-rays (fig. 4) illustrate the position 
of the gauze mesh and wire following this procedure and the accompanying photographs 
demonstrate the cosmetic result obtained. Subjectively the presence of these foreign 
bodies in the cheek have caused the patient no discomfort nor functional disability (fig. 5). 

Case 3. M. IV., a 53 year old white female, was admitted to the Research and Educa- 
tional Hospital on November 11, 1945, because of a complete left facial paralysis which had 
resulted from the radical removal of a recurrent mixed tumor of the left parotid gland 
which had infiltrated the facial nerve. In addition to complete paralysis of the left facial 
musculature, this patient complained of difficulty in wearing her dentures and inability 
to keep from biting her left cheek, due to fiaccidity of the musculature of this cheek. On 
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The patient was readmitted to the hospital in February 1SU6, for the insertion of a fan 
shaped piece of tantalum gauze about 3 cm. on each side, made of .005 wire an 5 wires 
to the inch. This was placed directly over the temporal fascia and sewed to the same with 
<3-0 braided tantalum wire, making a very firm anchorage for the three wires running 
down to the finer mesh gauze implanted three months previously. 

The patient made an uneventful recovery with a well balanced facial expression. 

SUMMARY 

In our experience, the tantalum wire suspension technic does possess certain 
distinct advantages, some of which will bear elaboration. This operation 
provides a relatively simple means for adequately counterbalancing the faci 
muscle pull of the unparalyzed side to a fine degree not only by varying the 
tension placed upon the requisite number of implanted tantalum wires, but 
also by varying the position and size of the tantalum gauze plaques to be burie . 
It is a definite advantage to be able to provide further correction of recurrent 
deformity due to subsequent relaxation at a later date by merely tightening 
these tantalum wires through a small incision under local anesthesia in the hair 
line at their point of attachment to the saddles placed in the temporal fascia. 
Since fascia stripping becomes unnecessary and since the operative trauma to 
the face is slight, the possibility of shock is largely avoided and infection made 
infrequent particularly if prophylactic sulfonamide or penicillin therapy is 
utilized. The ability to do all manipulation under local anesthesia yet without 
causing the patient discomfort has simplicity to recommend it to which may hie 
added avoidance of the dangers of post operative pulmonary complications 
inherent in any general anesthesia. Certainly, early postoperative ambulation 
and the ability to talk and eat soon after surgery made possible by this method 
recommends itself to the patients. From a purely mechanical standpoint, the 
use of tantalum wire is an advantage since it produces no foreign body reaction, 
it is easier to work with than fascia; wires of any desired strength may be em- 
ployed with only a slight increase in size; and finally, the position and condition 
of these supporting wires can be easily determined by an x-ray of the patient s 
face. 

Several disadvantages of the wire suspension technic require mention. Ob- 
viously, the suspension of paralyzed muscles cannot produce a result comparab e 
to that produced by a repair of the facial nerve which adequately remnervates 
the paralyzed facial musculature, for though marked facial deformity has been 
removed, normal facial motion and expression is impossible. Caution must be 
exercised that neither the tantalum wires nor wire gauze are placed so close to 
the skin or mucous membrane that motion or irritation might cause them to be 
extruded. Care must also be taken that the pull of the tantalum wire supporting 
the facial musculature is well distributed either by the inclusion of a large 
amount of tissue by tantalum foil saddles or, as we prefer, by the utilization of 
segments of tantalum gauze. The necessity for a straight course for the sup- 
porting tantalum wires is of equal importance in the prevention of this complica- 
tion. Suspension of the paralyzed muscles alone is often but one of several 
plastic procedures which may be required to produce the optimum cosmetic 
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November 13, 1945 tantalum mesh gauze made of 003 wire — -100 to the inch, was inserted 
into the cheek and lips as in previous cases and allowed to become encysted with fibrous 


FREE SKIN GRAFT 
Immobilization' with Plaster 1 
DR. LELIO ZEXO 
Rosario, Argentina 

Surgery recognizes that postoperative immobilization is indispensable for 
the perfect results with grafts, whether they be of fat, tendon, nerve, fascia, 
bone, etc., and also recognizes that this technical exigence is more strict when 
dealing with the free skin graft. 

In this case immobilization must be exact, that is to say, a close contact has 
to be maintained between the cutaneous transplant and its receptor bed. The 
immobilizing element should maintain the graft against the bed without pressure, 
so as not to interfere with the local circulation. A certain degree of compression 
is admissible, and necessary to prevent accumulation of a serohematic exudate, 
which, when formed between the bed and the transplanted skin favours necrosis 
of the latter and infection of the bed. 

Immobilization must be uninterrupted (2-3 weeks) during all the process of 
vascular neoformation from the bed to penetrate and give life to the graft. 

The immobilization must be evenly distributed. To attain this the substances 
used must be easily and quickly adaptable to the morphological depressions and 
prominences of the various anatomical regions. On the other hand, sea sponges, 
cotton wool bandages and pneumatic bags that different plastic surgeons use 
to unmobilize the transplants tend to exert more pressure on the prominent 
places, while the bandage is adapted firmly. 

The immobilization with plaster must be extended a considerable distance 
from the operated zone, so as to obtain a greater fixedness. Therefore, when 
we want to graft the hand, we previously make a plaster cast that immobilizes 
the hand at the same time as the forearm and half of the arm, leaving the elbow 
at a right angle (Case III). In the case of a graft on the foot, we previously 
apply a plaster cast that includes foot, leg and inferior third of the thigh, leaving 
the knee in slight flexion (Case IV). 

We have been using this method for ten years (1) and the cases and illustra- 
tions give an idea of the technique that we follow in adapting the plaster to the 
various regions operated on. 

SUMMARY 

Free skin grafts must be perfectly immobilized against the receptor surfaces. 
Immobilization must be maintained without pressing the graft against the bed; 
>t must be evenly distributed no matter what the morphological configuration 
of the grafter part; it must be uninterrupted for 2-3 weeks. For this the plaster 
cast is a simple and efficient immobilizing element. 

BIBLIOGRAPHY 

(1) Zeno, Lelio: Injerto libre de piel total en la inano invdlida por cicatriz viciosa. Re- 
vista de Ortopedia y Traumatologia, IX, 73, 1539. Tccnica del injerto libre de piel 
total. Bolet. y Trab. de la Soc. de Cirugia de Buenos Aires, XXIII, 525, 1939. La 
greffe libre de peau totale. Contribution technique. Plastica Chirurgica I, Fasc. 
Ill, 231 , Milano, 1940. 

1 Part of this work was presented to the XVII Argentine Congress of Surgery, Buenos 
-Vires, 14-1S, X, 1946. 
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result. An associated face lift, which was performed in two of these cases, may 
be helpful as well as other plastic efforts as the individual case demands. 

Despite the limitations of tantalum wire suspension of facial paralyses, we 
believe that it is an operation which has a place in the treatment of irreparable 
damage to the facial nerve as a result of partial or complete destruction of the 
facial nerve or inadequate innervation following facial nerve anastomoses. The 
use of tantalum gauze saddles and tantalum wire would also seem to be of value 
as an adjunct of primary and delayed facial nerve anastomoses in the prevention 
of stretching of the denervated facial muscles while regeneration is occurring. 
The mere insertion of tantalum gauze in the lips and cheeks offers enough sup- 
port in many cases, making it unnecessary to run supporting wires to the tem- 
poral fascia. 

The passing of the tantalum gauze strips over the entire upper and lower lips 
is also beneficial because it moderates the action on the normal side and supports 
the inactivated side, thereby bringing the two sides more symmetrical in action. 

The choice of heavy or light wire, braided or solid wire, large or small saddles, 
50 or 100 mesh gauze of any design easily manipulated all favor this technic. 

Tantalum monofilament wire has been used in many cases for skin closure 
with very good results. The best closure is made with a regular double twist as 
in the surgeon’s knot and cutting both ends before the locking knot is placed on 
top. The ends of the suture lay flat on the surface and support the skin edges 
perfectly. 

Other beneficial uses for this material have been found in the eradication of 
frowns, wrinkles, sagging or relaxed skin, raising lower eye lids for a correction 
of the palpebral fissure or supporting an upper lid to correct a ptosis. 

In no case in our limited number has it been necessary to remove the tantalum 
nor has there been a tissue reaction or pain. 

Tantalum gauze is now available in .003 wire 40 x 40 mesh for all who want it. 
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Case I Fig 4 1, Upper left, 2, upper center, and 3, upper right Incision that libe at 
the ectropic border of the labial mucosa Three temporary stitches draw the Up ana t 
commissure down and outwards, while the knife sections the cicatricial hands appear tens 
4, lower left Sutured cutaneous graft 5, low er center, and 6, right The nasal pyr^jm 
is moulded with plaster and once it is hard, the plaster splint is fixed with adhesive ape 
The graft is covered with a hemmed gauze on which a plaster splint is applied that is unin 
with the nasal plaster The plaster adapts and immobilizes the operative region, nxingtne 
soft parts against the maxillary and gingivolabial skeletal plane The patient should leave 
the lip at absolute rest, be on soft diet, and speak only between the teeth flhis operano 
is not advisable on indocile children ) 





Case I Fig 3 A, upper left Once the eyelids are surgically liberated, the ciliary borders 
are sutured temporarily with three interrupted stitches Four tractor cutaneous stitches 
are applied (a-a-c-d)soas to maintain well stretched the surfaces to be grafted The grafts 
are taken from the auriculomastoid region The sutured grafts are covered with a moist 
hemmed gauze B, upper center We apply two plaster splints that are joined at their ex- 
tremities, forming thus only one niece The palpebral commissure is left exposed The 
plaster is modelled over the evelids, being applied to the ocular surface and to the orbital 
border When the plaster has hardened, the four tractor stitches are withdrawn C, upper 
right The palpebral commissure is covered with cotton wool and the whole of it is b md- 
aged It is best that during the first two days both eyes should be included in the bandage, 
so as to give the greatest possible relaxation to the operated zone D, low cr left, and C, low er 
nebt When only one ej did is grafted the three sutures in the ciliary borders arc used to 
stretch the surface that will be grafted We leaxe the plaster dressing untouched for 2-3 
weeks if no complications arise The longer the immobilization, the better the results of 
the graft \mU be 
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Case III 

Fig. 1 . Digi to -palmar retraction caused by burn 

Figs 2-3 Results obtained w itb a free graft \\ Inch includes the palm, the first interdjgi- 
tal commissure anl the palmar face of the thumb and index The bridles of the three last 
angers were treated by Denonvilhers-Morestin’s procedure. In the little finger it was 
necessary to add a small graft to complete the closure of the breach. 



Case III Fig 4. 1, We apply an unpadded plaster cast, the day before the operation. 
A window is then made, exposing the part to be operated on 2, The plastic operation 
done, the field is protected with a moist hemmed gauze and covered with a plaster splint 
of a soft consistency, so as to permit an easy palmar and digital adaptation, and also its 
perfect modelling especially in the first mterdigital space. This splint extends bej'ond the 
limits of the other plaster, forming thus one piece. 3, 4, 5, 6, Stages of Denonvilliers-Mores- 
tin operation. 




Case II 

Photo 1-2. Scar that limits the chin excursion and effaces the mento-ccrvical curve. 
PhoTO 3-4. Correction of the mento-cervical contour by means of a full thickness ire 
skin graft. 
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A, B, C. A Steinmann’s pin that goes through the os calcis permits gradual correction 
of the foot, while the scar is liberated. 



' Case IV D. While with Steinmann’s pin the correction of the foot is maintained, we make 
an unpadded plaster cast that covers the foot, including the pin the leg and the knee in 
semiflexion. Once the plaster is molded, a window is opened exposing widely the wound 
left bv the cicatricial excision. 

E. Full thickness free skin graft, in place and sutured. 

F . The graft is covered with moist gauze, and a plaster splint that extends beyond the 
limits of the window is applied. While the plaster is stil soft, we mold carefullv the ex- 
ternal malleolar eminence and the pre- and retromalleolar depressions. This splint when 
hardened forms a whole with the immobilizing apparatus. 

G. Aspect of the graft when the plaster is withdrawn after three weeks. 
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Case III Fig. 5. When the digital retraction is old and in spite of section of the bridle a 
complete correction is not attained, we have to maintain the finger in the best possible 
position, using a thread that perforates the nail (a), and in more resistant cases by means 
of skeletal traction that passes through the ungual phalanx, using for this the Kirschner 
wire (b, c, d, e). When correction is not attained without exposing rt to dangerous stretch- 
ing, because of the resistance of the deep tissue planes, correction is made gradually in the 
postoperative period with new mouldings, which are made every five days (f, g, h). In i, 
we can see the three positions A, B, C, obtained successively by these measures. 
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Efforts directed at making the paraplegic patient ambulant have brought the 
problem of the treatment of pressure sores to the fore (1, 2, 3, 4). While the 
removal of pressure, together with good nursing, will usually result in healing, 
the time taken is long and, when healed, the covering is unstable. 

Early in 1944 the treatment of pressure sores in parients evacuated from Italy 
to England was demanding our attention. Healing of these sores would lessen 
the nursing problem, and simplify the evacuation of paraplegics to Canada. 
A few free grafts were tried but their use was quickly abandoned. This led to 
consideration of pedicle grafting. Figure I illustrates the result of the use of 
local rotation flaps in the treatment of two sores in an officer shot through the 
spine at Anzio. It soon became obvious that the best type of pedicle graft was 
a large local rotation flap so planned that there was a minimum of scar over the 
grafted area, and a minimum of scar over pressure points; an opinion also arrived 
at by White and Hamm (1). Pressure sores at unusual sites require special 
treatment. For example, a pressure sore on the sole of the foot at the base of 
the fifth toe was healed by excision, splitting the fifth toe down its plantar 
surface, removing the phalanges, and using the skin of the toe as a flap to cover 
the raw area. 

Patients selected for operation are those in whom invasive infection is absent; 
whose blood urea is within normal limits; whose haemoglobin level is satisfactory; 
whose appetite is good and whose serum protein level is normal. If trochanteric 
sores are present in a patient exhibiting spasms, operation is delayed until the 
spasms have been eliminated. Most of these points were learned gradually, as 
the result of experience, and they represent our position today. These points 
represent the ideal state. Occasionally closure of a pressure sore must be done 
when conditions are not ideal. Thus the actual blood protein level may be 
abnormally low, and the patient steadily losing ground. In such a ease suc- 
cessful closure of the pressure sore wall abruptly stop the constant loss of protein 
and will in fact be a life saving measure. 

The average diet given these patients is tabulated in Table I. 

As these patients are given minimum definite amounts of the various dietary' 
essentials, it is necessary to make sure that all the food is eaten. A poor appetite 
may be improved by the giving of insulin. The improved intake will be re- 
flected rather quickly in the rapid healing of small indolent ulcers which now 
and then mark the point of separation of a suture line. Whether or not the 
improvement is due to the greater amount of food taken, to the improved 
metabolism of sugar, or partly to each, is unknown. 

At first we attempted operating on these patients without anaesthetizing 
them. Difficulty was encountered after we began using large rotation flaps. 
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nitrous oxide (if electro-coagulation is used; cyclopropane if not). Attention 
is given to supporting the shoulders in view of the lessened vital capacity of 
patients when lying prone and unsupported. Since adopting general anaesthesia 
as a routine procedure, there has not been a single instance of collapse. 

One patient has been operated upon twice to date without any anaesthetic 
being given. He had a section of his spinal cord high in the thoracic region re- 
moved because of intractable perineal pain which developed after his original 
injury. There was no untoward reaction on either occasion. 

Duly anaesthetized, the patient is prepared and draped. The surface of the 
ulcer is cauterized with 50% silver nitrate, and the ulcer, plus all scar, completely 
excised. The flap is outlined with Bonney’s blue to make sure that the incision 
will avoid bony prominences as far as possible, that the flap does not contain scar, 
and that the flap, when rotated, can be sutured in position without tension. It 
is then cut and raised. Haemostasis should be as absolute as possible, definite 
bleeders being ligated, oozing points coagulated. If the incision is adequately 

TABLE I 
Aierage daily diet 


Protein ... . . . 134 S grams 

Fat . 93 S grams 

Carbohydrate . . . 337.9 grams 

Calcium ... 1 . 669 grams 

Phosphorous 2 131 grams 

Iron 17.15 mgm. 

Vitamin A . . 7530 I.U. 

Thiamine .... 1 926 mgm. 

Xiacin IS 22 mgm 

Riboflavin 4.467 mgm. 

Vitamin C ... . 37S 2 mgm. 

Calories. . . . . . 3444 


planned, being at least 5 times the distance the tip of the flap has to advance, the 
entire raw area can be covered without using a free graft. We have only used a 
free graft twice for this purpose. Braided silk 5 '0 (B) and 3/0 (D) is used to sew 
the edges together. The heavier silk is placed at intervals, includes a good 
margin of skin on each side, and acts as a retention suture. Interrupted stitches 
of the finer silk are used for accurate coaptation of the edges. Unless the ulcer 
is a very small one, the patient is transfused during the operation. 

Removing a portion of the underlying bone, as suggested by Greeley (5) is, 
in my opinion, of definite value. Xot only is the path of the flap made easier, 
particularly in operations over the trochanters, but in addition, as Greeley points 
out, a better base from which to obtain a blood supply is provided. 

Postoperatively moderate pressure is placed over the flap, either by crepe, or 
bias-cut flannelette, bandage. Posture pressure is forbidden. Penicillin, which 
is started as a rule a few hours prior to operation is continued for 5 days after 
operation — longer if indicated. The dose is either 20,000 units given intra-mus- 
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Fig. I. A, upper. Sacral and dorsal pressure ulcers in officer shot on Ancio beachhead. 
B, lower. The result obtained by excision of the ulcers, and closure. The sacral sore was 
closed by a local rotation pedicle graft ; the dorsal decubitus ulcer by swinging in bilateral 
pedicle grafts. Operation: 17 July, ’44. 

The patients developed pallor, sweating, nausea, vomiting, lowered blood pres- 
sure, and a fast pulse. We have made it a routine practise to give these pa- 
tients a general anaesthetic, usually pentothal induction plus endotracheal 
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Fig. III. A, upper. Result of closure of sacral sore by local rotation pedicle graft. B, 
loner. Result of closure of trochanteric sore shown in IIB at 3 weeks. A portion of the 
trochanter was removed with a chisel as suggested by Greeley. The tip of a secondary clo- 
sure flap has been lost; at 6 weeks the entire area was well healed; at 2 months the graft over 
the site of the ulcer was soft and pliable. 
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Fig II A upper. Typical sacral ulcer B, loner Typical trochanteric pressure sore 
in same patient! A similar ulcer was present over the opposite trochanter 

cularly every 3 hours, or 150,000 units given mtra-muscularly continuously over 
each 24 hours. 
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Fig. HI- A, upper. Result of closure of sacral sore by local rotation pedicle graft. B, 
lower. Result of closure of trochanteric sore shown in IIB at 3 weeks. A portion of the 
trochanter was removed with a chisel as suggested by Greeley. The tip of a secondary clo- 
sure flap has been lost; at 6 weeks the entire area was well healed ; at 2 months the graft over 
the site of the ulcer was soft and pliable. 
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If an haematoma collects beneath the flap, it may be aspirated through the 
flap, or between, sutures. My preference is for the former method. Stitches are 
removed on the 18th and 21st days. If they appear to be cutting through, they 
are removed earlier. 

Fifty operations have been done on 27 patients. A large rotation flap was used 
to cover the raw area left after excision of the pressure sore in 46 instances, a VY 
advancement in one patient, a Z-plastic shift in 2 patients, and multiple local 
rotation flaps in I patient. This last case had to have his lumbar ulcer so covered 
because his back was irregularly scarred; at one time the floor of the ulcer was his 
left kidney. The site of each operation is indicated in Table II. 

Primary healing was obtained in 31 instances. There was slight separation of 
the suture line in 13, and marked separation in 6. Partial loss of the flap occurred 
in 3 patients. Thus, the immediate failures were 9 in 50 operations. 

Eventually, satisfactory healing occurred in 43 patients. Two operations are 
complete failures. The two that have failed were both done in elderly men, one 
65 and the other 67. In each case, a portion of the flap was lost. While one 

TABLE II 


Sacrum 25 

Left trochanter 6 

Bight trochanter 8 

Left buttock 3 

Bight buttock 4 

Lumbar region 2 

Iliac crest 1 

Foot 1 


cannot draw any definite conclusion from this, nevertheless, I shall approach the 
pressure sore of an elderly paraplegic with more caution in the future. 

Ulceration has recurred in three patients. In one case recurrence was due to 
trauma (pressure) and twice it followed the development of an abscess beneath 
the flap. In each the abscess occurred after the operative area had apparently 
been soundly healed for 4 months. 

Granted the preoperative conditions outlined above, the surgical excision of 
pressure sores is a feasible procedure in young individuals. In my opinion, per- 
manent closure is best obtained by the use of a large rotation flap, free of scar and 
tension. Free grafts to close the donor sites of such flaps are rarely needed. 
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HARD DORSAL POST-TRAL'ALATIC EDEMA OF THE HAND 

CLA3.ESCE A. LVCKEY and HEXRY D. MODX 
Sloclton, Calif., and San Francisco, Calif. 

Hard dorsal post-traumatic edema of the hand has been observed for many 
} ears; howev er, pathological studies have rarely been carried out. Unless one is 
familiar with the affliction, the true nature may not be suspected and proper 
treatment may not be carried out. The rarity of the condition undoubtedly 
accounts for the lack of clinical recognition in some instances 

As the name implies, the edema usually comes on following trauma and is 
localized to the dorsum of the hand. There is no pitting; the swelling is hard, 
and it does not extend to the fingers or to the wrist. Early in the century in- 
dividuals afflicted with this disability were suspected of malingering; however, 
since that time the organic basis has been recognized. 

Kanai el describes three types of edema of the hand : 

1- Recrudescing edema and pain at the site of some trivial injury. 

2. Massive edema of the entire extremity with pain, usually following or con- 
current with infection. 

3. Hard edema after injury, but it may follow a slight infection. 

iVe are concerned with the last mentioned group. Ivanavel feels that in this 
group there is connective tissue proliferation and vascular obstruction secondary 
to long continued angio-spasm or venous inflammation. 

According to Iselin (2), hard dorsal edema was first described by Secretan in 
f SOI. Iselin states he personally has never seen a case. Tinel and Mon cany 
(3) feel that a circulatory obstruction is present. They feel that there is vaso- 
constriction of the capillarj' and venous system and transudation occurs from the 
arterioles. Andre-Thomas and Kudelski (4) suggested that the edema may be 
due to an inflammatory process involving the lymphatics, venous system, and 
othef tissues. 

We are reportmg on two cases of hard dorsal post-traumatic edema of the hand 
incurred in the army and treated by excision of the mass. 

CASE REPOETS 

Case 1 A white male, was struck ou the dorsum of the right hand by the recoil of a 75 
mm gun in March 1944 A hematoma developed on the dorsum of the hand following the 
injury. This uas removed a short time following injury The exact time that elapsed 
following injury until removal of the hematoma is not known Hard dorsal swelling of the 
hand ensued and motion became quite limited in spite of extensive activity of the hand. 
In addition, the patient had pain in the hand X ray therapy was given but no benefit 
noted Since conservatix'e therapy did not bring about any improvement excision of the 
mass was decided upon 

Opcratnc findings On 19 February 1945, the mass was widely excised The tumor was 
found to extend widely in the form of a thickened sheet It was excised with some difficulty 
I\hat appeared to be a bursal sac vvas present on the deep side of the tumor and both walls 
of this sac were completely excised 
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Pathological report: A frozen section was the only microscopic study made. The report 
was “Organized scar tissue and no evidence of tumor.” No further pathological study was 
made of the specimen. 

Complications: There was some separation of the wound post operatively. However, 
healing took place without further surgical intervention. 

Course: The patient was carried on active physical therapy and occupational therapy 
and the motion rapidly returned to his hand. At the present time he has a normal func- 
tioning hand, however he does complain of some pain in the hand. 

Case 2. A 26 year old negro soldier. In December of 1914 while working he sustained 
a wound on the dorsum of the left hand which was closed by three sutures. No disability 
followed this injury. In March 1945 while boxing he struck his left hand. Swelling on the 



Fig. 1, left. Flexion. Fig. 2, right. Extension. Preoperative: Note swelling on dor- 
sum of hand and limitation of llexion. 

dorsum of the hand appeared almost immediately following the injury. The patient states 
that some blood was aspirated from the dorsum of the hand within a day or two following 
the injury. He was not certain of the exact date. Neither did he know the amount of 
blood aspirated There was no notation in his clinical record from overseas that the 
aspiration was done. Initially the swelling was not hard. 

In August 1945, a small amount of clear serous fluid was aspirated from the dorsum of 
the hand- (Not done by authors). The Patient stated that firmness of the mass was 
noted about this time. His chief complaints were pain in the hand and limited motion of 
the fingers. The patient came under our care in February 1946. At that time there was 
limitation of motions of fingers and a firm nonpitting mass limited entirely to the dorsum 
of the hand (figs. 1 and 2). The fingers and wrist were not involved. Laboratory tests 
were essentially negative. Roentgenograms showed mild osteoporosis. 

Intensive physiotherapy and occupational therapy were carried out for two months 
without any relief of symptoms, or without any appreciable increase in the range of motion 
of the fingers. Surgical excision of the mass was decided upon. 

Operative findings: On 26 March 1940 the mass was explored through a curved incision 
on the dorsum of the hand. A very dense fibrous and cartilage-like appearing mass was 
encountered. The mass covered the entire dorsum of the hand. It was very intimately 
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associated with the skin and was situated largely dorsal to the extensor tendons, but did 
extend to the subaponeurotic space especially between the extensor tendons of the index 
and long finger. 




Fic. 3 left. Mass displaced dorsal to skin flaps. Fig. 4, right. Mass displaced to 
demonstrate bursa deep to the extensor tendons. 



Fig. 5, left. Flexion. Fig. 6, right. Extension. Four months postoperative. 

A bursa measuring 3 cm. in diameter had developed within the mass just below the skin. 
Another bursa about 2 cm. in diameter also within the mass, was situated deep to the 
extensor tendons. The entire mass was removed. Sharp dissection was necessary to free 
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it from the skin since there was no cleavage plane. Distal Iv where the extensor tendons 
have no sheath, the mass was very firmly adherent to the tendons. The mass did not 
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Fig. 7. X1S0. Dense fibrous tissue with small island of fat. Note slight perivascular 
lymphocytic infiltration. 
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Fig. 8. X240. Vessel showing marked thickening due to proliferation of subendothelial 
tissue. 


extend beyond the metacarpal necks distally and proximally it did not extend beyond the 
base of the metacarpals (figs. 3 and 4). 
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Pathological report: The specimen measured 6.\ox25 cms. Grossly the tissue consisted 
of pale, firm, fibrous tissue showing streaks of fat. Microscopically, the tissue consisted 
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Fig. 9. X240. Perineimal fibrosis 



Fig 10. X360 Burs3 with small papillary process 

of dense fibrous connective tissue arranged in bundles There were a moderate number of 
vessels throughout the tissue Many of the \essels showed great thickening of the walls, 
principally due to proliferation of subendothehal fibrous tissue, in some of the \essels there 
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was old thrombosis with organization and reeanalization Several perivascular lymphocy- 
tic collections were present Around the nerve trunks there was considerable fibrosis 
Among the connective tissue bundles there were macrophages containing hemosiderin 
Occasional small islands of fat were present Within these areas there were a few macro- 
phages and rare lymphocytes The bursae were lined with a layer of flat mesothelial cells 
(figs 7, 8, 9 and 10) 

Complications A pressure dressing was applied to prevent postoperative bleeding 
The dressing was released by the surgeon on call on the day of surgery and a hematoma 
developed The hematoma was expressed through the central area of the wound which 
had separated The small separated central portion of the wound then healed by scar 
formation 

Course Following the healing of the wound, physical therapy and splinting were again 
instituted There was slow return of function in the hand The pain gradually subsided, 
kt the time the patient w as last seen, there was still some limitation of flexion of the fingers 
and some discomfort in the hand (figs 5 and 6). 

DISCUSSION 

The cause of the hard dorsal post-traumatic edema lemains somewhat obscuie. 
The macrophages containing hemosiderin suggest that the fibrous tissue forma- 
tion may be secondaiy to hematoma formation m some cases This is consistent 
with the clinical history in each of our two cases We know theie is an individual 
predilection to keloid formation The mass lemoved is not unlike a keloid ma- 
terial. This individual variation to scai formation may explain to a point at 
least why this process takes place in some mjuied hands and not in otheis The 
microscopic sections show r that the scar tissue is quite mature On the basis of 
this finding and also since reasonably good results follow surgical excision, we feel 
that complete excision of the fibrous tissue mass is the treatment of choice Skin 
grafting follow mg excision of the mass may be of benefit Since the fibrous tissue 
is mature, spontaneous regression is not likely 
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EXPERIMENTAL AND CLINICAL STUDIES OF REDUCED 
TEMPERATURES IN INJURY AND REPAIR IN MAN 1 

I. Structure and Potentialities of Human Skin in Temperature 
Control, and in Defence Against Thermal Trauma 2 

HAMILTON BAXTER M.D. and MARTIN A. ENTIN M.D.* 

( Montreal , Canada ) 

INTRODUCTION 

A. The 'purpose of investigation and review of literature 

The understanding of the reaction of human tissues to reduced temperatures 
of various degrees of severity is becoming more urgent in recent years. Modern 
warfare subjects large numbers of individuals to the influence of either prolonged 
moderate cold, as in immersion foot suffered by shipwrecked mariners, trench 
foot prevailing among the infantry personnel, or to the action of severe cold as in 
high altitude flying. The casualties due to cold have been particularly large 
in the American, German and Russian armies of World War II. At the present 
time extensive explorations are being carried on in the field of stratosphere oper- 
ations with inevitable exposure to sub-zero temperatures. Studies of the limit 
of endurance of army personnel under the influence of low temperatures are in 
progress in Northern Territories. Elective refrigeration has had many advo- 
cates for the purpose of anaesthesia and as a means of treatment of gangrene 
and other vascular disorders. Moreover, being a “thermal injur}'”, under- 
standing of the pathogenesis of injur}' by cold and the study of the reaction of 
human tissue to various degrees of reduced temperature should also throw some 
light upon the problem of bums and other allied types of trauma. 

The pathogenesis of injury by cold has not been conclusively settled. Most 
of the reported observations have been based on the study of amputated limbs 
and only a few of the studies published have been based on experimental in- 
vestigation where the circumstances of injury were known or controlled. Never- 
theless, a considerable amount of literature on the effect of cold has accumulated 
and a number of excellent up-to-date reviews have appeared in recent years, 
(Smith et al. (1,2), Lewis and Love (3), Lewis (4, 5), Brownrigg (6), Strumia and 
Hodge (7) and others (11, 17, 20, 22). In order to avoid needless repetition an 
attempt was made to crystallize the factors extracted from some of the recent 
reports into working theories of pathogenesis of cold and to tabulate them 
chronologically (Table I). This list does not pretend to be complete and to 
avoid repetition only certain authors were included — they are representative of 
this or that point of view, but were not necessarily the first to express it. 

1 Department of Plastic Surgery. Royal Victoria Hospital anti Departments of Surgery 
and Pathology, McGill University, Montreal, Canada. 

’Ihis investigative project is carried out under a grant from the National Research 
Council of Canada. 

* Medical Research Fellow of the National Research Council of Canada. 
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TABLE I 


Pathogenesis of injury by reduced temperatures 


AUTHOR AND YEAR 

i 

WORKING THEORIES 

! . . 

Larrey (8) 1S12 

i 

(1) Cold causes direct death of the part in certain cases. 

(2) Secondary effects are due to vascular insufficiency' which leads to 

congestion, superficial blistering and local inflammation. 

(3) Suddenly applied heat is the determining cause of gangrene. 

Smith et al. (1, 
2) 1915 

(1) The most important effect of cold is on the vessels (endothelial swell- 

ing, dilatation of lumen). 

(2) Changes in tissue are due primarily to transudation that follows. 

(3) Oedema separates fibrous bundles causing swelling and disintegra- 

tion. (No evidence of thrombi in vessels.) 

Lewis (3, 1) 
1926, 1941 

(1) Reaction is due to damage of tissue by cold. 

1 (2) Ice formation in tissue adds to damage of tissue. 

1 (3) Necrosis is due to injury to blood vessels and thrombosis. Oedema 
itself adds more damage. 

(4) Susceptibility to vasoconstriction and defective circulation pre- 
1 disposes to damage by cold . 

Webster et al. 
(9) 1942 

(1) Cold causes direct damage of tissue, vessel wall, peripheral nerves 

and end-organs. 

(2) Tissue damage results in intense vaso-dilation so that a vicious circle 

between oedema and oxygen debt follows. 

(3) Extending thrombosis in vessels in region adjacent to traumatized 

area. 

Brownrigg (6) 
1945 

(1) Essential feature is inflammatory reaction as result of cold. 

(2) Damage to blood vessels results in inflammatory endarteritic change 

leading to narrowing of lumen. 

(3) Lesion identical whether the cold is moderate and exposure is long 

or if cold is severe and exposure is short. 

Friedman (10) 
1946 

(1) The process is an “Agglutinative Thrombosis” as a result of cold. 

Most changes are secondary to vascular occlusion. 

(2) Direct cold damage to fat, lipo-proteins and muscle. Ice crystal 

formation is not important in causation of injury. 

(3) Differences in extent of injury are due to rapidity, severity and dura- 

tion of exposure. 

Kreyberg (12) 
1946 

(1) Cold causes acute aseptic inflammation as a result of lowered tem- 

perature and deprivation of oxygen. 

(2) Vascular reaction is local and is limited to minute vessels where in- 

creased permeability leads to “STASIS." 

(3) Actual freezing of tissue increases degree of damage. 


A cavalcade of theories have been proposed for the past 130 years on the 
pathogenesis of injury by cold. Beginning with Larrey’s concept based on the 
methodical observations during the Napoleonic campaigns (8) almost all the- 
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ones that followed implicated the interaction of several factors, namely, direct 
action of cold on tissue, damage of vascular apparatus and secondary changes 
associated with either the former Dr the latter. However, different investigators 
put special stress on one or the other of the factors enumerated, considering them 
to be the “primary" ones in reaction to cold. 

The reason for this discrepancy, which is not peculiar to investigators of this 
field alone, may be due to the fact that most observations on clinical cases are 
made on the “end result” where it is difficult to determine which of the factors 
observed is the cause and which the consequence. Moreover, even in care- 
fully controlled experimental studies it was not possible to separate the different 
elements involved for the observations of their individual response to moderate 
or severe cold. It is precisely with the last stated concept in mind that the pres- 
ent study was undertaken. 

The purpose of this investigation was to study the direct effect of a sequence 
of cold temperatures on the human tissues (skin grafts) free of vascular and 
nerve elements and subsequent correlation of these observations (a) with the 
effect of cold on normal intact skin, (b) with the effect of cold on healing and 
freshly-healed surfaces, all under controlled conditions, and (c) with the find- 
ings in actual clinical cases. It was hoped that better understanding of the 
pathogenesis of injury by cold, the effect of cold on wound healing and a more 
effective approach to treatment would result. 

B. The balance of (envperalures 

Some general and relevant concepts must be considered before the discussion 
of the study of the mechanism of injury of human tissue by adverse tempera- 
tures, either cold or heat, can be carried on with any degree of accuracy. The 
terms “hot" or “cold” are relative ones and are meaningless without their stand- 
ard of reference. The temperature prevailing at any one point is the result of 
interaction between heat production and heat loss. Some animals have no 
constant body temperature of their own but are influenced by the temperature 
of their environment: this shows an extreme degree of adaptation of their tis- 
sues. However, human tissues thrive best at the temperature of 9S° to 99°F. 
(37°C.) and this is the level at which the balance of heat production and heat 
loss is maintained: indeed, so successful is the human body in maintaining this 
balance at a constant level that it is used as one of the criteria of health. The 
source of heat in the human body is the energy resulting from the metabolism of 
all body tissues, and the basal heat loss is due to dissipation of heat by convec- 
tion, radiation, and evaporation into the environment which is usually some- 
what “colder” than the body temperature. We shall use the temperature of 
the human body as our standard of reference throughout this paper. 

Sudden alterations of the environmental temperature may render the heat 
production or the heat loss insufficient, thus upsetting the balance of the two 
factors. But the body possesses controlling mechanisms which can be brought 
into play and either alter heat production or adjust heat loss. Moreover, the 
existence of a special organ makes regulation of body temperature and adapta- 
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tion of the human body to variations of environment more effective — this organ 
is the skin. 


SKIN — FIRST LINE OF DEFENCE 

A. Structure and potentialities 

The skin may be considered as one of the largest organs in the body as it 
comprises about £ of the total body weight (13). It mediates the impact of the 



Fig 1. Diagrammatic Appearance op Normal Skin Reconstructed from Numerous 
Serial Histological Sections Similar to Fig 2 with the Aid of 
Camera Lucida 

The collagen and elastic bulk of the dermis is omitted A — epidermis B — hair. C — 
hair follicle' 5 D— sebaceous gland. E— smooth muscle F— sweat glands. G— sweat 

jygj. ji arterial tree. I — venous tree J — nervous system and nerve endings. The 

distribution of the nerve fibres and position of nerve endings is modified after G. Weddell 
(19) The microphotographs above the diagram represent portions of skin corresponding 
to the skin grafts of various thicknesses 

external environment and protects the underlying tissue This organ has a 
complex structure made up of surface epidermis, underlying dermis and sub- 
cutaneous layer, cutaneous appendages, blood vessels, lymphatic channels and 
nerves (fig. 1)- It * s the epithelial covering of the skin that permits it to with- 
stand a relatively greater insult than that endurable by the underlying elements 
of the skin The epidermis is made up of several layers of cells whose vitality 
° direc tly proportional to the distance of the various cell layers from the source 
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of nutrition and oxygen supply. The innermost or deepest layer of the epi- 
dermis is nearest to the capillary loop and is composed of actively dividing 
groups of cells. It is this layer of epidermis which is responsible for the rela- 
tively unique property of all epithelia — almost perfect regeneration after injury. 
The activity of the cells is diminished as one progresses upwards: eventually 
there is loss of nuclei and of water content. At the very surface is the homy 
layer of the skin — a desiccated remnant of the epithelial cells which is extremely 
statie, can endure mechanical and thermal trauma, and is compared with shingles 
on a roof which have occasional cracks (13). The bulk of the skin is made up of 
the dermis (fig. 2) which is composed of collagenous, reticular and elastic fibres 

V ■ 



Fig. 2. Normal Human Skin 

This section was taken from the lumbar region of the back and is somewhat thicker than 
the skin in other sites. The epidermis is seen to invaginate into the hair follicles. Seba- 
ceous and sweat glands are lighter staining. The bulk of the skin is made up of dermis 
which covers most of the section, the subcutaneous fat is seen at lower margin. Haema- 
toxylin-eosin. Magnification X 25. 


whose main function is support, insulation and maintenance of normal tension 
of the skin (fig. 3). The dermal components do not regenerate but are repaired 
by fibrous tissue (fig. 6). 

The cutaneous appendages are invaginations of skin epithelium containing 
hairs, sebaceous glands, sweat glands and ducts. These structures have been 
incorporated into the diagrammatic representation of skin (fig. 1) reconstructed 
from serial histological sections of normal skin by means of camera lucida draw- 
ing so that normal relationship is maintained although the collagen and elastic 
bulk of the dermis was omitted. The hair follicles and the glands may be 
regarded as invaginations of the epidermis. Each hair has a sheet of smooth 
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Fig. 3. Normal Human Skin Stained to Show the Collagen Fibres 
and Elastic Fibres 

The elastic fibres are very fine in the subepidermal layer and get thicker in the deeper 
layer of the dermis. Verhoeff’a elastic tissue stain. Magnification X 80 . 



Err 4 TRANSVERSE Section THROUGH NORMAL SCALP AT A DEPTH OK 0.018- 
x ' 0.020 Inches from the Surface 


Note the hair follicles with the dwtera of relation of the smooth 


muscles to these structures. " Haematoxylin-eosin. Magnification X 50. 
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Fig. 5. A Portion of Capillary Loop in the Papilla op Normal Skin 

The upper end of loop extends almost to the inferior surface of epithelium. Note the 
thin walls and the caravan of red blood cells which can be seen along the entire length of 
the capillary. Haematoxylin-eosin. Magnification X 260. 



Fig. 6. Dermatome Skin Graft (0.016 Inches) Shown at tke Junction with 
the Host Skin (Right Margin) at One Month after Grafting 

Note the character of the intervening fibrous tissue lacking collagen and elastic fibres. 
* erhoclf’s elastic tissue stain. Magnification X 50. 
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muscle which extends from the lower third of the hair follicle to the upper surface 
of the dermis (figs. 1, 2, 4). Its function is to raise the hair from the surface of 
the skin, thus increasing the layer of static air which acts as an insulator against 
the cool temperature of the environment, and to extrude some sebum from the 
sebaceous glands. This phenomenon is somewhat of an atavism in man, al- 
though the mechanism is still active and is responsible for the production of 
“goose-pimples”. The importance of hair follicles in regeneration cannot be 
minimized. It is the proliferation of epithelium from the hair follicles that 
permits rapid healing of donor areas, skin abrasions and moderate burns (fig. 4). 
The other sources of epithelium are proliferation from the edges of the wound, 
from sweat ducts and from sebaceous glands in areas where hair follicles are 
absent. The proliferation from the wound edge is the manner in which re- 
epithelization occurs in small abrasions, closed surgical and traumatic incisions, 
and granulating areas devoid of all other sources of epithelium. The sweat 
glands act as miniature excretory organs and are important in heat dissipation. 
The sebaceous secretion is believed to be a product of true glandular activity 
(13). It is composed of several types of fatty acids and neutral fat and is thought 
to serve as a protective coating for the skin. 

The vascular trees have been similarly reconstructed from serial sections 
(fig. 1); although the calibre of the smaller vessels is not entirely accurate, the 
actual scheme of distribution has been retained. The exchange of gases and of 
nutritive materials takes place only across the specialized membrane of the 
capillary endothelium. No diffusion takes place through the relatively thick 
walled arterioles, consequently capillary loops are carried to the interspace of 
dermis and epidermis (fig. 5), to hair follicles, sebaceous and sweat glands, 
nerve trunks and sense organs, and other vital structures (fig. 1). The venous 
system has a similar distribution. The vascular tree is a dynamic system of 
vessels constantly changing its volume. It is under continuous influence of the 
vasomotor (sympathetic) discharges and the variations of pressure transmitted 
from the heart. Moreover, various substances which can gain access to the 
vessels through the circulating blood or body fluids have a specific effect upon 
the state of the smaller vessels: adrenalin causes contraction, histamine causes 
dilatation. Noxious metabolic products and lack of oxygen can influence the 
state of minute vessels. There is also a ready response to the direct influence 
of the external temperature. 

The nerve network makes possible the perception of sensory stimuli, the 
execution of the reflexes and the maintenance of the motor discharge — in short, 
the complex task of integration. 

B. The role of skin in temperature control 

It was stated earlier that the human body strives to maintain a constant 
temperature by bringing into play various controlling mechanisms. The 
increase of heat production is brought about by increase in metabolic rate, 
unconscious tension of muscles and shivering. There may also be an increase 
in conservation of heat. The increase of heat loss is effected by increasing the 



REDUCED TEMPERATURES IN INJURY AND REPAIR 


577 


surface of skin circulation and thus permitting more extensive loss of heat by 
convection and radiation; by increase of sweating and punting which increases 
the loss of heat through the insensible and sensible evaporation. Heat loss, on 
the other hand, can be checked by decreasing the rate of sweating and restricting 
the amount of blood flow through the superficial layers of the skin. 

Of the total elimination of heat from the body 70% is accomplished by radia- 
tion, conduction and convection from the skin, the remainder by vaporization 
through lungs and skin (23). It is in the regulation of heat loss that the skin 
plays a very' significant part. In sudden increase of heat production as Hardy 
and his coworkers have shown (14), the regulating mechanism is too slow. Such 
is the case with strenuous exercise where the rise of metabolic rate is extremely 
rapid. The body temperature rises from 99.5° to about 102°F. (rectal); an 
accompanying increase in heat loss by vaporization is noted (up to 3 times the 
normal rate). The skin temperature fell about 5.4°F. (from 91.4° to 86°F.). 

The importance of the skin in the control of heat through the vasodilation 
and secretion of sweat is demonstrated in patients having extremely high fever 
accompanied by “chills”. The skin is pale, cold and dry indicating a marked 
vasoconstriction. The cause of this fall of skin temperature is not known but 
it gives the patient the sensation of cold and stimulates the body’s mechanisms 
of heat production (in spite of already existing high fever). Shivering is pro- 
ducd by alternate fine contraction of skeletal muscles and “goose flesh” may 
also appear. When the body temperature reaches a certain height the vaso- 
spasm of the skin vessels is released and heat elimination by the skin is again 
re-established. 

If the changes of temperature are slow, gradual re-adjustment takes place. 
Such alterations occur in seasonal changes: with the approach of cold weather 
there is a re-distribution of body water, decrease of blood volume and an in- 
crease of metabolic rate. There is also a generalized constriction of skin arte- 
rioles and venules. On the other hand, with wanner temperatures there is a 
reversal of the changes, and dilatation of cutaneous vessels takes place (23). 
It is in this manner that people living in localities with predominating extremes 
of either cold or heat are “tuned up” for conservation or dissipation of heat. 
This adaptation is not always adequate, and it is the “insufficient” preparation 
of the body' to the insult of cold that is considered to be a contributing factor in 
the production of frostbite. More than one-third of all frostbites in the far 
north occur in the first two, relatively warm months of winter (24). 

C. Skin reaction to local temperature changes 

While body temperature, as measured by' mouth or by' rectum, is fairly' con- 
stant, the surface temperature of the skin is not the same throughout the body. 
The average value for skin temperature was found by Eddy' and Taylor (25) to 
be 90.5°F. (32.5 :, C.). The temperature of the feet is considerably lower. This 
shows a certain degree of local adaptation of tissues. While the body as a 
whole cannot endure prolonged elevation of temperature above 107°F. or pro- 
longed decrease below 6S = F. (23) the skin can withstand local application of a 
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muscle which extends from the lower third of the hair follicle to the upper surface 
of the dermis (figs. 1, 2, 4). Its function is to raise the hair from the surface of 
the skin, thus increasing the layer of static air which acts as an insulator against 
the cool temperature of the environment, and to extrude some sebum from the 
sebaceous glands. This phenomenon is somewhat of an atavism in man, al- 
though the mechanism is still active and is responsible for the production of 
“goose-pimples”. The importance of hair follicles in regeneration cannot be 
minimized. It is the proliferation of epithelium from the hair follicles that 
permits rapid healing of donor areas, skin abrasions and moderate burns (fig. 4). 
The other sources of epithelium are proliferation from the edges of the wound, 
from sweat ducts and from sebaceous glands in areas where hair follicles are 
absent. The proliferation from the wound edge is the manner in which re- 
epithelization occurs in small abrasions, closed surgical and traumatic incisions, 
and granulating areas devoid of all other sources of epithelium. The sweat 
glands act as miniature excretory organs and are important in heat dissipation. 
The sebaceous secretion is believed to be a product of true glandular activity 
(13). It is composed of several types of fatty acids and neutral fat and is thought 
to serve as a protective coating for the skin. 

The vascular trees have been similarly reconstructed from serial sections 
(fig. 1); although the calibre of the smaller vessels is not entirely accurate, the 
actual scheme of distribution has been retained. The exchange of gases and of 
nutritive materials takes place only across the specialized membrane of the 
capillary endothelium. No diffusion takes place through the relatively thick 
walled arterioles, consequently capillary loops are carried to the interspace of 
dermis and epidermis (fig. 5), to hair follicles, sebaceous and sweat glands, 
nerve trunks and sense organs, and other vital structures (fig. 1). The venous 
system has a similar distribution. The vascular tree is a dynamic system of 
vessels constantly changing its volume. It is under continuous influence of the 
vasomotor (sympathetic) discharges and the variations of pressure transmitted 
from the heart. Moreover, various substances which can gain access to the 
vessels through the circulating blood or body fluids have a specific effect upon 
the state of the smaller vessels: adrenalin causes contraction, histamine causes 
dilatation. Noxious metabolic products and lack of oxygen can influence the 
state of minute vessels. There is also a ready response to the direct influence 
of the external temperature. 

The nerve network makes possible the perception of sensory stimuli, the 
execution of the reflexes and the maintenance of the motor discharge — in short, 
the complex task of integration. 

B. The role of skin in temperature control 

It was stated earh'er that the human body strives to maintain a constant 
temperature by bringing into play various controlling mechanisms. The 
increase of heat production Is brought about by increase in metabolic rate, 
unconscious tension of muscles and shivering. There may also be an Increase 
in conservation of heat. The increase of heat loss is effected by increasing the 
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the oral mucosa and salivary glands be given to reduce salivation, but this 
causes too much discomfort to the patient. They prefer excess salivation to 
excess dryness of the mouth. Here, indeed, cooperation between the dental, 
oral surgery and prosthetic departments is needed. 

Prostheses for loss of orbital contents are well established procedures already. 
Retinoblastoma surgery almost always results in a case for the prosthetist to 
create a substitute for the destroyed orbital contents, whether or not the cure 
is definitely demonstrated. 

Here, cooperation between the prosthetist, ophthalmologist and artificial eye 
maker, is a necessity. We have found that artificial eyes of acrylic resin or 
glass are promptly and plentifully supplied by the commercial houses, and we 
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Fig. 4a. Loss of great portion of face; tertiary syphilis. 

Fig. 4b. Restoration with large prosthesis. 

have not yet had to resort to making them ourselves. Yet, we are equipped to 
do it, if necessary. If the sinuses are exposed in the ophthalmic ablative sur- 
gery, the prosthesis performs a double function . It protects the exposed wound, 
lessening crust formation, at the same time that it offers esthetic comfort to 
the patient. Wounds involving the replacement of the orbital contents are 
often so large and involved that special large molds are needed, involving inlays 
of artificial eyes, artificial eyelashes, tiny conjunctival blood vessels of rayon 
yam and special sunfast tints, as make-up for the artificial skin. 

Orbital prostheses alone are justification for a special prosthesis department 
in the teaching hospital. 

Aside from facial prostheses, there are other body substitutes which do now, 
and in the future will, even more, require a special prosthesis department in 
any medical school. I refer to the orthopedic department. 


Fig. 3a. Facial destruction by consumptive facial disease. There is still a dispute as 
to whether the diagnosis here is American Leishmaniasis or syphilis. As first seen. 

Fig. 3b. Facial hair clipped. 

Fig. 3c. Prosthesis being placed in position, this is the largest facial prosthesis of 
w F ig. t&LWUh 1 pros thesis. Note the imbedded hairs to form a beard. 


sensitive to oils and fats, and foods tend to make them deteriorate quickly. 
Therefore, it is easy to see that prosthesis construction about the lips requires 
special effort and ingenuity. It has been suggested that X-ray treatments of 
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Even today, the prosthetist is called upon to create restorations for amputa- 
tions of the hand. Amputees are no longer contented with glove covered 
restorations. They want the hand restoration to look like a hand. Instead of 
artificial hands covered with leather or cloth gloves, the patient is furnished 
with flexible, soft, skin-like hands with cutic’e, fingernails, and even hairs (see 
illustration). 



Fig. 5a. Partial amputation of hand. Note wrist watch disguising edge of prosthesis. 

Fig. 5b- The hand prosthesis. 

Another bond between the orthopedist and the prosthetic laboratory has to 
do with foot amputations. These are esthetic restorations, for occasionally a 
shoe must be adjusted to fit a partly amputated foot, or the atrophied foot of 
poliomyelitis. By the exact casting and molding methods of prosthetic technique, 
this is done so that the fit is as absolute as modem engineered molding and 
casting techniques can make them, using agar or algin materials instead of the 
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erode plaster bandage as a molding compound, and using casted foamed, 
frothy late'? as the prosthesis material, instead of the wood and leather devices 


Fig 6a Traumatic deformity of lower limb 

Fig 6b Prosthesis is slipped on under stocking 

Fig 6c With sculpturally molded frothed latex prosthesis 

ordinarily used to adapt the shoe to the amputation stump. Thus, people 
with gross discrepancies m size of feet, can be fitted with prosthetic devices 
which enable them to wear shoes symmetrically paired 
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Poliomyelitis deformities of the lower limb are also a problem involving the 
orthopedist and the prosthesis maker (5). Many female patients refuse to 
wear feminine attire, preferring slacks, in efforts to conceal their poliomyelitic 
atrophy. Frothed latex, sculpturally molded to match the lower limbs sym- 
metrically, answers this purpose, although the technique still offers exasperating 
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Fig. 7a. Congenital atrophy of the breasts. 

Fia. 7b. Prosthetic breast being placed in position. 

Fig. 7c. Prosthesis in place. 

difficulties. Yet these patients cannot be refused the esthetic improvement 
this stocking-like prosthesis offers. 

The breast prosthesis is another esthetically desirable adjunct for the surgery 
of breast carcinoma. We have described these in two previous articles (3, 4), 
and surgeons already realize that this restoration, if offered to the patient, 
softens the postoperative psychic shock of this type of surgery 

From this review of the diverse uses to which prostheses lend themselves 
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today, it is apparent that a university prosthesis department cannot be a par- 
ticular subdivision, really, of any individual department, as the individual 
departments are now organized. A glance at the photographs is enough to 
convince that large prostheses, such as for arms, lower limbs, and breasts cannot 
be made in an ordinary dental laboratory. Xor can these prostheses be made in 
the medical art department, as this department is now constituted, for some 
phases of prosthesis construction require the attendance of a physician, and as 
prostheses improve, it is quite apparent that certain engineering procedures are 
necessary which are outside the sphere of the art department of the medical 
school. This conclusion also applies to the ophthalmology and otolaryngology 
departments of the medical school. 

If, by necessity of administration, or because of lack of funds, the prosthesis 
department has to be under the wing of a medical school department already 
organized, it should be under the department of otolaryngology or of plastic 
surgery, because most prostheses are replacements for lost facial parts, or under 
the department of reconstructive and plastic surgery. 

Nevertheless, a prosthesis department must be included as a division of a 
teaching hospital. Prosthetics cannot much longer be considered a stepchild 
of the practice of surgery. Construction of prostheses can no longer be a 
makeshift procedure. 

The prosthesis department of a university hospital requires liaison not only 
with the referring department of the hospital, but also with other schools of the 
university, and with outside industrial establishments. 

The other schools of the university of most aid to the prosthesis department 
are the departments of chemistry and engineering; these divisions are useful in 
a consultative capacity. 

Industrial establishments of the larger and progressive kind are of infinite 
help to the prosthetist. Their engineers, chemists and research staffs generally 
need only be told of the prosthetic problem involved. These men are coopera- 
tion itself. They can be counted upon generally, to be intimately acquainted 
with all the physical and chemical properties of the product they produce. 

Among these engineers, those associated with the rubber industry, the lacquer, 
synthetic resin and color and dye industries are those of most help in con- 
temporary prosthesis art. 

The prosthesis department is truly a meeting place for science, art and in- 
dustry. It is necessary to correlate the offerings of many occupations to syn- 
thesize a prosthesis. 

The prosthetic art has advanced with other branches of surgery. For the 
future, prostheses will improve faster than ever before. The final restoration 
material will not long remain rubber or simple synthetic resins. Prosthetic 
restorations of tomorrow will not be limited in physical and chemical nature. 
Synthetic materials will be compounded to meet almost any set of properties 
desired. 

We must also remember that when we incorporate the newer compounds 
into any technique for prostheses, we immediately place ourselves in a position 
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to profit by the vast research done all over the world in the growing field of 
chemical plastics. We literally obtain the aid of thousands of chemists and 
engineers, for every gain in the field of synthetic plastics is a possible gain in the 
field of plastic surgery based on a technique incorporating plastic resins as 
restorative materials. 
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NOSE FRACTURES TREATED WITH THE RHINOTRACTOR 

DR. MARIO GOXZALEZ ULLOA 

CUnica Mexicana de Cirugia Plastica y Traumatologic, Mexico, D. F. 

The treatment of simple fractures of the nose is easy. It is enough to reduce 
the displacement by intranasal route with a strong blunt dissector while the 
other hand controls from the exterior the position of the fragments, a mold of 
dental stent being applied afterward to protect the nose from incidental trauma 
and to avoid excessive edema. 



FlC. 1. Rin.N’OTBACTOK 

1. Base nhich is fastened to the fronts! region. 2. Knob to fix the mobile trunk at the 
desired projection. 3. Knob to fasten the splints in place. 4. Post-nasal olives which 
support and immobilize the nasal bones. 

Comminuted fracture with considerable displacement of the fragments 
presents a problem which should be handled in a different manner: 

In some fractures, the bony fragments are small and the relation among them 
totally lost. Fixation after reduction in these cases is not easy and position 
frequently is altered in the postoperative period by occasional trauma and 
retraction phenomena which follow the fibrous stage. 

Thus, in compound fractures it is necessary to provide the restored bones 
with a splinting mechanism which inmobilizes them during the reparative stage. 

M ith this object in mind we have constructed a device which supports the 
nasal bones from the interior of the nose, thus avoiding any posterior displace- 
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interfere with any kind of treatment th!f' ^ ° f - ^ naSal cavity and does not 
patient and makes it simple for the surgeon^oT^" 6 eaSG and comfor t for the 
without interfering with ’ normal 'breSing ° ^ C ° ngestion oHnfStta 



The fact that the splints are of the same size and K-i 
fastened in they are symmetrical, and the position implies that when 

concomitantly symmetrical. Doth n asal bones will be 


APPLICATION 

1. The base of the Rhinotractor is held against the f 

i an elastic bandage (fig. 31. 6 forehead . 


oad, with an elastic bandage (fig. 3 ). “ ' ”" 5 ,UJ eneaci, over a cotton 

2. Anesthesia: Ether-oxygen with pressure or sodium 

3. (Under aseptic technic.) Reduction of fragments wifh Pentothal (%• 4). 

a strong dissector 
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Fic. 5. The Nasal Bones Are Restored in Place with a Blunt 
Dissector or a Curved Forceps 
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Fig. 9- X-Ray Pictures Showing Fractures op the Nose in Which the Reducti 
Has Been Made and the Rhinotractor Applied 



Fig. U. 


Fig. 10 Fio. II 

Fig. 10. Fracture 23 Days Old, Before Reduction 
a Fracture 23 Days Old. in Which Reduction Has Been Made, Holding ti 
Bones in Place by Means of the Device Here Described 
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or a curved forceps. Thumb and ndex of left hand control from the outside 
the fragments presented by the dissector (fig. 5). 

4. Splints are introduced, applying the olives to the posterior aspect of the 
nasal bones. They are held in place and fastened when their position is sym- 
metrical. 

5. Holding the left hand over the nasal bones the desired height is obtained, 
then it is secured in position with the knob (fig. 6). 

6. Gauze pad and dental-Stent mold are placed over the nose and held in 
place with adhesive bands (figs. 7 and 8). 

7. The required local treatment is begun. 

8. The Rhinotractor can be retired in 6-10 days. By this time the fibrous 
callous is sufficiently strong to hold the fragments firmly in place. 

50 cases in which this device has been successfully used with good morpholog- 
ical and physiological results have justified and stimulated its use. 
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Fig. 9. X-Ray Pictures Showing Fractures of the Nose in Which the Reduction 
Has Been Made and the Rhinotractor Applied 



Fig. 11. 


Fig. 10 Fio 11 

Fig. 10. Fracture 23 Days Old, Before Reduction 
A Fracture 23 Days Old, in Which Reduction Has Been Made, Holding the 
Bones in Place by' Means of the Device Here Described 
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GRAFTING 

Brown, James Barrett; The Closure of Sur- 
face Defects with Free Skin Grafts and 
with Pedicle Flaps. Surg Gynec Obsl 
8-1 S62, Apr 15, 1!R7 
In a brief discussion of the role of the free 
skin graft and the flat pedicle flap in the field 
of plastic surgery in World War II, Brow n 
makes the following essential point “In 
lute deformities with surface scarring and 
with defects of nerves, tendons, bones and 
joints, it is essential to obtain adequate sur- 
face healing with a flap before satisfactory 
deep restoration can be done The deep 
healing can be no better than the sur ace 
healing ” 

This statement is indicative of the trend 
in the orthopedic and neurosurgical treat 


ment of such defects, a trend which has be 
come especially evident since the adv ent of 
the sulfonamides and penicillin 

Brow n w rites of liav ing seen patients w ith 
wire, foil, screws, plates, bone grafts and 
bone fragments protruding through wounds 
that did not have adequate surface healing 
By removing dead and foreign material, dis 
secting scar tissue back until a minute blood 
supply is available and repairing with a flap 
of suitable thickness, the deeper tissues can 
be approached through viable tissues that 
will heal promptly and protect whatever re- 
pair has been carried out in the underlying 
nerve, tendon, bone or joint 

In the treatment of burns where the em- 
ployment of free skin grafts lias been 
irost extensive, the principle of waiting for 
spontaneous healing has been replaced by the 



ANNOUNCEMENT 


The American Society for Surgery of the Hand will meet in Chicago on Jan- 
uary 23 and 24, 1948, in conjunction with the American Academy of Orthopedic 
Surgeons. Visitors are welcome at the scientific session. The Preliminary 
Program follows 

“Volkmann’s Ischemic Contracture, Local in the Hand”: Sterling Bunnell, M.D., San 
Francisco, California. 

“Tendon Grafts as a Substitute for Flexor Tendons”: Sumner L. Koch, M.D., Chicago, 
Illinois. 

“Tendon Transfers and Arthrodeses in Combined Median and Ulnar Nerve Paralysis”: 
J. William Littler, M.D., New York City. 

“Initial Treatment of Hand Injuries: Some Common Errors”: Condict W. Cutler, M.D., 
New York City. 

“Transplantion of Metatarsals to the Hand to Replace the Metacarpal”: Walter C. 

Graham, M.D., Santa Barbara, California, and Daniel Riordon, M.D., (by invitation). 
“Metacarpal Transfer for Improving the Function of the Crippled Hand”: Gilbert L. 

Hyroop, Lt. Col. (M.C.), Battle Creek, Mich. 

“Tenosynovitis of the Extensor Carpi Ulnaris Tendon Sheath” : Clarence A. Luckey, M.D., 
Oakland, California. 

“Experimental Study of Cellophane in Prevention of Adhesions After Tendon Suture”: 

William H. Requarth, M.D., Chicago, Illinois. 

“Z-plasty vs. Free Skin Graft for Correction of Volar Skin Contractures of the Hand”: 

William H. Frackelton, M.D., Milwaukee, -Wise. 

“Tumors of the Hand”: Michael L. Mason, M.D., Chicago, Illinois. 

“Mobilization of Stiff Finger Joints”: S. Benjamin Fowler, M.D., Nashville, Tenn. 
“Report of the Committee on Rehabilitation”: Donald B. Slocum, M.D., Eugene, Oregon. 
“Opponens Transplant": John W. Kirklin, M.D., Rochester, Minn, (by invitation). 
“Sympathetic Surgery for Lesions of the Upper Extremity”: C. Hunter Sheldon, M.D., 
Pasadena, California (by invitation). 

“Presentation of Cases": Sumner L. Koch, M.D., Michael L. Mason, M.D., and Harvey 
S, Allen, M.D., Chicago, Illinois. 
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tic surgeon that the best base upon which to 
place a graft is the one freshly exposed after 
excision of the burn slough, even though the 
tissues be edematous. 

Editorial Comment: This courageous ap- 
proach represents a positive solution for 
many cases of deep burn, but very sound and 
thoughtful surgical judgment must be exer- 
cised to permit the safe application of exten- 
sive surgical excision with immediate 
adequate grafting. Several of the numerous 
colored plates show the excellent pliability 
and function of split grafts following excision 
in contradistinction to the increased scar 
from secondary grafting of granulation areas . 
As a minor point, the reference to multiple 
large split grafts placed to cover a leg, as a 
“stocking graft,” does little more than add 
another confusing term to a literature al- 
ready overburdened with ambiguous descrip- 
tive titles for skin grafts. 

Kelikian, H., and Buitcliffe, E. W. : Func- 
tional Restoration of the Thumb. 
Surg. Gynec. Obst. 83: 807, Dec. 1946. 

The loss of a thumb, as Kelikianand Buit- 
cliffe remind us, deprives the hand of most of 
its usefulness. Without the thumb the 
fingers cannot hold and use a pen with skill 
and speed, and tools cannot be used effi- 
ciently. 

A reconstructed thumb must move in and 
out of oppositional position, abduct, flex and 
touch the other finger tips. It must have 
sensation and convey stereognostic sense. 

Policization of the index fingers is de- 
scribed by the authors as carried out in 2 
cases. The following pattern of manage- 
ment is described : 

(1) Examination: (a) Wound inspection, 
(b) the index finger is examined for sensa- 
tion and power of flexion, (c) roentgenogram 
of the hand taken, and (d) the hand and fore- 
arm washed with soap and water, wrapped in 
sterile dressings, splinted and elevated. 

(2) Preparation of a pedicle tube or flap 
and revision of the wound of the hand : 
A tube or flap is raised on the abdomen. A 
hand wound is revised and covered with fine 
mesh gauze. The hand and forearm are en- 
cased in a snug skin cast, with fingers free. 
A banjo splint is incorporated and finger- 
nail traction instituted at night but the fin- 
gers left free by day. 


(3) Deepening the web space between the 
index and iong fingers : This is done when the 
abdominal pedicle is ready. The space 
deepened 3 cm. The deepened web space is 
covered with the abdominal flap. 

(4) Release of the hand from the abdomen, 
covering the original wound, removal of scar 
bound skin and its replacement with padded 
skin : Scar excision is done. The other end 
of the pedicle is used for coverage. A snug 
circular cast with fingers free is used at this 
time. 

(5) Osteosynthesis and rotation of the 
index finger into a position of opposition. 
Osteotomy of the second metacarpal is done. 
The distal fragment of the second metacar- 
pal is coned and inserted into a cavity hol- 
lowed into the greater multangulum. The 
two bones are fixed with wire. The severed 
ends of the abductor pollicis longus are an- 
chored to the distal fragment of the second 
metacarpal bone. The incision is closed. 

Kirschner wire is passed through the distal 
phalanx of the abducted index finger. It is 
connected to a special rotation splint incor- 
porated in the cast. In the next 2 weeks the 
transposed index finger is gradually rotated 
in a clockwise direction until it comes to face 
the long finger; it is then held immobilized. 

(6) Functional recovery; Immobilization 
is maintained until firm union occurs. After 
last removal, exercises are used to achieve 
function. Average time for recover}’ is from 
4 to 7 months. 

EYE 

Kohout, J. J., and Callahan, A.: Ophthal- 
mopedics. Am. J. Ophlh. 29: 968, Aug. 
1946. 

Kohout and Callahan describe various 
mechanical devices made of the plastic 
methyl methacrylate (“acrylic”) which 
they found useful at an army general hos- 
pital. The devices served as conformera in 
the socket after enucleation, as implants, as 
socket stretchers, to help smooth out skin 
grafts, and to diminish eyelid edema. 

Marcks, K.M., and Zugsmith, G. S,: Plastic 
Repair of Deformities of the Socket and 
Minor Defects about the Orbit- Arch. 
Ophlh. S3: 55, July, 1946. 

Marcks and Zugsmith discuss 4 types of 
sockets, namely, that resulting from simple 
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less time-consuming principle of getting the 
wound healed as soon as possible by means of 
free skin grafts. In this way, pain, contrac- 
tures, fixation of joints and chronic shock are 
diminished or prevented. Raw open areas 
as large as 200 square inches have frequently 
and successfully been grafted at one opera- 
tion. In the early closure of defects of the 
hands, the results of free grafts have been 
especially dramatic. 

Another area notably responsive to the use 
of free grafts is that of the eyelids. A special 
type of graft that is adaptable in function as 
well in color has been used hundreds of times 
by Brown. Such a graft is of full thickness 
and is taken from the supraclavicular region. 
Although the supply is limited, this location 
affords the best color match and, presum- 
ably, from its position in the platysma area 
gives excellent function. 

In locations for which free grafts will not 
suffice, as in cases where featuresare lost, the 
flat pedicle is used. One of the chief uses is 
in repair of defects of the hands and arms. 
The author states that this method may be 
considered the opposite of amputation. 

Cope, Oliver, Langohr, John L., Moore, 
Francis D., and Webster, Richard C.: 
Expeditious Care of Full-Thickness 
Bum Wounds by Surgical Excision and 
Grafting. Ann. Surg. 125: 1, Jan. 1917. 

As pointed out by Cope and his colleagues, 
burns of partial skin thickness are treated 
well by protective ointment dressings, but 
full-thickness burn wounds have always pre- 
sented a challenge to the surgeon. In deep 
burns the usual protective barrier of the epi- 
dermis is broken, permitting early infection 
of this coagulated and devitalized tissue, 
which has lost all means of communication 
with the protective body fluids. In these 
patients successful closure of extensive 
ureas is delayed interminably, and severe 
malnutrition may complicate convalescence. 
Prompt surgical excision of the dead tissue 
with immediate closure by adequate skin 
grafts will preclude infection, minimize scar 
disfigurement and contracture, greatly 
shorten the period of hospitalization and 
speed the rehabilitation of the seriously 
burned patient. 

In a series of 52 case3 Cope el alu treated 
lull-thickness burn wounds by expeditious 


surgical excision and grafting, with most 
gratifying results in those cases of circum- 
scribed full-thickness loss which could be 
grafted within a few hours after injury. 
Despite the administration of systemic 
chemotherapy, more infection was apparent 
■ in those wounds where excision with graft 
closure was delayed for several days. In 
extensive full-thickness burns homeostasis 
has been maintained effectively to permit 
early excision and grafting of certain areas. 
The care of remaining portions of the burn 
was postponed because of precarious homeo- 
stasis and lack of sufficient donor skin for 
grafting. This necessary delay in- closure 
has yielded some good results, but usually 
the longer the delay, the greater lias been the 
infection, with corresponding poorer takes 
of the grafts and more disabling scar. 

The success of this method of treatment 
depends upon the appreciation and evalua- 
tionof several important factors. Theassess- 
ment of the depth of destruction, in distin- 
guishing full-thickness from partial thickness 
burns, requires discriminating observation 
of the appearance of the skin, the state 
of its circulation, the sensation of the skin, 
and the position of the burn. This problem 
resolves itself finally with increasing expe- 
rience in practice. In surgical excision of a 
circumscribed area when there is any doubt 
as to the depth of destruction, it is wise to 
err by exaggerating rather than depreciating 
the depth. In extensive burns, however, a 
more conservative attitude must be assumed 
since the general condition of the patient 
will permit less surgery, and often only mea- 
ger amounts of donor skin are available. 

The authors found chemotherapy valuable 
in controlling infection in those cases where 
excision and grafting had to be delayed. 
When excision and grafting could be per- 
formed within a few hours of injury chemo- 
therapy was probably superfluous. A con- 
siderable loss of blood from excision is 
admitted, but it can always be replaced and 
therefore is no contraindication to the im- 
mediate surgical elimination of the burn 
slough. The problem of aebievinghomeosta- 
sis early has been made more complicated by 
immediate excision and grafting, but the 
elimination ol infection, better nutrition and 
early healing have more than compensated. 

It is difficult to convince any but the plas- 
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tic surgeon that the best base upon w hich to 
place a graft is the one freshly e\posed after 
excision of the burn slough, even though the 
tissues be edematous 

Editorial Comment This courageous ap 
preach represents a positive solution for 
many cases of deep burn, but very sound and 
thoughtful surgical judgment must be ever 
cised to permit the safe application of exten- 
sive surgical excision with immediate 
adequate grafting Several of the numerous 
colored plates show the excellent pliability 
and function of split grafts follow mg excision 
m contradistinction to the increased scar 
from secondary grafting of granulation areas 
As a minor point, the reference to multiple 
large split grafts placed to cover a leg, as a 
“stocking graft,” does little more than add 
another confusing term to a literature al 
ready ov erburdened mth ambiguous descrip 
five titles for skin grafts 

Kelikian, H , and Buitcliffe, E W. : Func- 
tional Restoration of the Thumb. 
Surg Gynec Obst 83 807, Dec 1946 
The loss of a thumb, as Ixelikianand Buit 
chffe remind us, deprives the hand of most of 
its usefulness Without the thumb the 
fingers cannot hold and use a pen with skill 
and speed, and tools cannot be used effi 
ciently 

A reconstructed thumb must mov e in and 
out of oppositional position, abduct, flex and 
touch the other finger tips It must have 
sensation and convey stereognostic sense 
Pohcization of the index fingers is de 
scribed by the authors as carried out in 2 
cases The following pattern of manage 
ment is described 

(t) Examination (a) Wound inspection, 
(b) the index finger is examined for sensa 
tion and power of flexion, (c) roentgenogram 
of the hand taken, and (d) the hand and fore 
arm washed with soap and water, wrapped in 
sterile dressings, splinted and elevated 

(2) Preparation of a pedicle tube or flap 
and revision of the wound of the hand 
A tube or flap is raised on the abdomen A 
hand wound is revised and covered with fine 
mesh gauze The hand and forearm are en 
cased in a snug skin cast, with fingers free 
A banjo splint is incorporated and finger- 
nail traction instituted at night but the fin- 
gers left free by day 


(3) Deepening the web space between the 
index and long fingers This is done w hen the 
abdominal pedicle is ready The space 
deepened 3 cm The deepened web space is 
covered with the abdominal flap 

(4) Release of the hand from the abdomen, 
covering the original wound, removal of scar 
bound skm and its replacement w ith padded 
skin Scar excision is done The other end 
of the pedicle is used for cov erage A snug 
circular cast with fingers free is used at this 
time 

(5) Osteosynthesis and rotation of the 
index finger into a position of opposition 
Osteotomy of the second metacarpal is done 
The distal fragment of the second metacar 
pal is coned and inserted into a cavity hoi 
lowed into the greater multangulum The 
two bones are fixed with wire The severed 
ends of the abductor pollicis longus are an 
chored to the distal fragment of the second 
metacarpal bone The incision is closed 

Kirschner wire is passed through the distal 
phalanx of the abducted index finger It is 
connected to a special rotation splint mcor 
porated m the cast In the next 2 weeks the 
transposed index finger is gradually rotated 
in a clockwise direction until it comes to face 
the long finger, it is then held immobilized 

(6f Functional recovery Immobilization 
is maintained until firm union occurs After 
last removal, exercises are used to achieve 
function Average time for recovery is from 
4 to 7 months 

EYE 

Kohout, J. J , and Callahan, A : Ophthal- 
mopedics 4ni J Ophlh 29 96S, Aug 
1946 

Ixohout 3nd Callahan describe various 
mechanical devices made of the plastic 
methyl methacrylate (“acrylic”) which 
they found useful at an army general hos 
pita! The devices served as conformers in 
the socket after enucleation, as implants, as 
socket stretchers, to help smooth out skin 
grafts, and to diminish eyelid edema 

Marcks, K. M., and Zugsmith, G. S : Plastic 
Repair of Deformities of the Socket and 
Minor Defects about the Orbit. Irch 
Ophth SS 55, July , 1946 

Marchs and Zugsmith discuss 4 types of 
sockets, namely, that resulting from simple 
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enucleation, enucleation with implant, sim 
pie evisceration, and evisceration with 1 m 
plant Subsequent changes in the socket re 
suit from atrophy of fat, from gravity, and 
relaxation of check ligaments and muscles, 
together with changes in the conjunctiva 
The chief resulting deformities are deep- 
ening of the superior orbito palpebral sul- 
cus and a tendency toward obliteration of 
the inferior sulcus 

The severely contracted socket requires 
complete reconstruction, Wheeler’s method 
of completely relming the socket with a thin 
Thiersch graft being used Mareks and Zug 
smith prefer to do a two stage operation by 
first relining the cul de sacs, including the 
posterior surface of the eyelids, and lining 
the posterior wall at a second operation 
They again stress the importance of thinlid3, 
removal of scar tissue and dissection to the 
periosteum on each side and below, with pres 
ervation of the caruncle 

For absence of the lower cul de sac only, 
they prefer a mucous membrane graft taken 
from the lip and stress the importance of 
gaining attachment of this graft to the penos 
teum of the floor of the orbit 
If there is a redundancy of conjunctiva 
below' but no cul de sac, the authors recom 
mend anchoring this conjunctiva to the 
periosteum of the lower margin, using a dis- 
section through the conjunctiva down to the 
rim The conjunctiva is held down to the 
rim by sutures through the edges of the con 
junctival incision, through the periosteum 
and tied on the skin surface over vaseline 
gauze At times, they found it necessary to 
use a thin Thiersch graf t when a large portion 
of the socket was contracted, leaving some 
normal conjunctiva in the socket They 
feel that the excess secretion produced is 
gradually reduced 

For mild relaxation of the lower eyelid, ex- 
ercise of the orbicularis of the lower lid is 
recommended For more severe relaxation 
the Kulint Szymanowski operation is ad 
vised 

Sugar, H. S , and Forestner, H. J.iMetha- 
crylic Resin Implant for Sunken Upper 
Lid Following Enucleation. Am J 
Ophlh 29 993, Vug 1916 
Sugar and Forestner describe a simple 
method for introducing a methyl metlia 


crylate implant into the upper portion of the 
upper lid to fill out the sinking which some 
times occurs after enucleation of the eye 
ball The implant is of curved pickle shape, 
about 28 mm long Twenty cases with sat- 
isfactory results are reported Experiments 
and a review of previous experience are cited 
to indicate the lack of untoward results from 
the implantation of this material 

MacKensie, C. M : Choice of Grafts for 
Orbital Reconstruction. Am J Ophlh 
29 867, July, 1916 

The use of mucous membrane from the 
irouth, vagina, prepuce, rectum or nose for 
reconstruction of the markedly contracted 
eye socket is preferred by MacKensie Two 
illustrative cases are presented, one in which 
a satisfactory socket was obtained by a graft 
of rectal mucosa, the other in which mucous 
membrane from the prepuce was used 

Givner, I.: Reconstruction of the Floor of 
the Orbit. Am J Ophlh 29 1010, 

Aug 1916 

A case of marked depression of the eyeball 
with enophthalmos from fracture of the floor 
of the orbit well is described by Givner 
Reconstruction was carried out by a graft of 
preserved rib cartilage on the floor 

NOSE 

Editorial Comment on the Literature Deal- 
ing with Nasal Reconstruction Among the 
significant communications which appeared 
in the medical literature during the second 
half of 1916 were those covering the use of 
composite grafts The utilization of these 
transplants in the repair of subtotal losses 
was one of the most important, contributions 
to plastic surgery during the recent war 
Another subject which has been widely 
discussed in rhinological literature, often 
unnecessarily, is “the plastic reconstruction 
of the septum ’’ 

These two subjects are of particular 
interest to the general pi istic surgeon as well 
as to the rhinologist who confines himself to 
rhinoplastic procedures 
As far back as 1902, Ix'onig {Berlin Klin 
Wchnschr ) described a new method of repair 
of full thickness losses about the tip of the 
nostrils by a free composite graft (two layers 
of skin with cartilage between) from the he 
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lix. In 1912, Joseph ( Handbuch der Spcciel- 
kn Chirurgic d. Ohrcs u. obereii LuUtcege ) re- 
ported the use of free section of a normal ala 
for repair of a defect of the opposite nostril. 
In 1914, Konig ( Bruns Beilr. a. klin. Chir.) 
reported 25 successful transfers in a series 
of 47 free composite grafts from the helix for 
defeats of the tip and nostril. He referred 
to only “one or two” successful results ob- 
served by von Enderlen in 5 instances of re- 
pair of the nostril by a composite graft from 
the ear lobe, and he ascribed the failures to 
the luetic origin of the defects. 

It was not until the publications of Brown 
etalii (1946) and Dupertuis (1946), who used 
the composite grafts in a large number of 
selected cases with a good surgical technic, 
that the procedure became known and ac- 
cepted as most valuable in nasal reconstruc- 
tion. The fact that Brown and Dupertuis 
used the composite grafts independently and 
without previous knowledge of existing com- 
munications on the subject is additional evi- 
dence of the great need for accurate reviews 
of specialized foreign literature. Had not 
the reports of Konig (1902 and 1914) re- 
mained unknown to most plastic surgeons 
during World Wars I and II, thousands of 
war injured might have enjoyed better end- 
results through simpler procedures. 

The interest of rhinologists in rhinoplastic 
procedures is of scientific as well as practical 
value. Let us hope that it will be main- 
tained on a high level. The same applies to 
the general plastic surgeon, who will have to 
master the rhinological procedure in rhino- 
plasties in order to attain maximum effi- 
ciency. We must consider, without prej- 
udice, the interest of the rhinologist in re- 
parative surgery to be advantageous to 
everyone concerned, provided he receives 
adequate training in reconstructive pro- 
cedures in addition to acquiring the particu- 
cular skills of his specialty. Unfortunately, 
this does not always occur, and as yet too 
little stress is placed on the postgraduate 
training of the rhinologists who venture into 
the field of reconst rue tive surgery- 

Much misleading material has been pub- 
lished lately in the field of nasal reconstruc- 
tion and particularly on “new trends” in 
reconstruction of the septum. It is this 
reviewer’s belief that the authors of such 
papers must assume a greater moral responsi- 


bility for the accuracy of their statements, 
not only toward the prospective reader but 
also toward the patient upon whom the pro- 
posed surgery may be performed. The edi- 
tors must also share in this responsibility. 
Some of the writers on septal reconstruction 
challenge the universally accepted ana- 
tomi copat ho logical facts of the nasal struc- 
tures and substitute mathematical calcula- 
tions for anatomical facts. 

One of the new, much popularized ideas 
is that the septum is not required for the 
support*of the nasal framework and conse- 
quently can be excised in a submucous 
resection and reinserted between the rau- 
coperichondrial flaps only to prevent scar 
retractions. The fact remains that septal 
deformities requiring repair are usually of 
traumatic origin, and more often than not the 
malformation involves the vomer as much as 
the septal cartilage. It is generally accepted 
by outstanding authorities in the rhinological 
field that there are areas of safe septal ex- 
cision, based on the position and interrela- 
tionship of the septal cartilage in reference to 
the external framework. The anterior sep- 
tal cartilage should always be left in situ 
along the columella and along the cartilag- 
inous dorsum, in sufficient amount to pre- 
vent the breaking down under the slightest 
trauma. The subject was well covered 
lately in a number of communications (Ma- 
Iiniac, 1945; Steffensen, 1947). 

Lamont, E. S.: Physiology of the Nose and 

Its Relation to Plastic Surgery. .4 m. 

J . Surg. 72: 23S, Aug. 1946. 

Lamont presents the physiological aspects 
of rhinoplasty, including the normal physiol- 
ogy of the nose, postoperative sequelae and 
septal reconstruction. 

Postsurgical pathological changes often 
occur in the narrow portions of the nasal pas- 
sages where most of the incisions were made. 
Miminal scarring is therefore essential and 
is obtained b>* closure of the raw surfaces. 

Lamont does not perform a submucous 
resection together with external nasal 
reconstruction. He describes resetting a 
deflected and subluxated septum through 
excision of cartilaginous segments along the 
angle of deflection. 

Editorial Comment: Excessive cicatriza- 
tion and scar contracture observed following 
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rhinoplastic procedures are usually due to 
excision of vestibular lining and exposure of 
raw surfaces. Postoperative endonasal ad- 
hesions cause severe interference with 
breathing as well as retraction of tip carti- 
lages. To prevent this the vestibular skin 
should not be removed, and all endonasal 
incisions should be thoroughly closed. 

The timing in the repair of concomitant 
septal and external deformities is usually 
based on the following findings : If the deflec- 
tion is such as to interfere with the success- 
ful performance of a corrective rhinoplasty, 
it should be repaired prior to, or simulta- 
neously with, the latter. On the other hand, 
where there is a pronounced deflection of the 
vomer as \v ell as a large osteocartilaginous 
hump, the posterior bony submucous resec- 


supporting role of the septum in 
the lower dorsum. 


maintaining 


A nasal lining provided by full-thickness 
skin is unsatisfactory because of maceration 
of the epithelium and the presence of sweat 
and oil glands. A thin skin graft j, pre f e r. 
abie for this purpose although there is often 
contraction of the graft. 

Nasal tosses were repaired by forehead 
flaps m 5 stages; a neck flap was also used. 


throat 

Ladd, William E., and Swenson, Orvsr: 
Esophageal Atresia and Tracheo-Eso. 
phageal Fistula. Ann. Sura. 1SS • 23 
dan. 1947. ' ’ 

Esophageal atresia and tracheo-esophageal 
fistula have received little recognition until 



Fig. 1. Diagram showing the arrangement of the trachea and „ • , 
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tion should be done in a separate stage follow- 
ing external nasal reconstruction. Other- 
wise, the freely mobilized bony bridge, 
detached along the frontal and maxillary 
suture lines, may sink down. In such cases, 
during the rhinoplastic procedure partial re- 
lief from obstruction could be secured by 
partial resection or resetting of the anterior 
septum. 

Young, Forrest: The Repair of Nasal 
Losses. Surgery SI: 670, Nov. 1946. 

Methods of reconstruction in nasal losses 
are discussed by Young. He briefly outlines 
the surgical anatomy of the nose, describes 
its functions as well as the relationship of the 
nose to the facial contour and stresses the 


khg aecaae. 
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. , \ e ' heI P the surgeon to determine 

the preferable plan of treatment. 

Which would otherwise end in ArJZ 
All attempts to remedy esophageal atresia 
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and tracheo-esophageal fistula without direct 
ligation of the fistula have failed. Theretro- 
pieural approach through the right back is 
used. If the space between the two seg- 
ments of the esophagus is much over 2 cm., 
the possibility of doing an anastomosis with- 
out tension is not good. 

In patients in whom the ends are too 
widely separated to warrant primary anasto- 
mosis, a multiple-stage procedure is adopted . 
The first stage is done as for primary anas- 
tomosis. The lower esophageal segment is 
cut away from the trachea at the site of the 
fistula, both ends are tied, and the chest wall 
is closed. Two or three days later a gastro- 
stomy is performed. The third stage, per- 
formedoneor two daysafter the gastrostomy, 
consistsof bringing the upperendoftheesoph- 
agus ou t in the neck, so the patient can swal lo w 
saliva and is no longer in danger of aspiration 
pneumonia. After an indefinite period an 
anterothoracic esophagus is constructed, 
later uniting the skin tube to a jejunal 
segment. 

Since January, 1939, 82 patients with eso- 
phageal atresia have been seen at the Chil- 
dren's Hospital of whom 76 have been opera- 
ted upon by Ladd, Gross and Swenson. 
Experience has greatly reduced the mor- 
tality in these cases, but there undoubtedly 
will continue to be an appreciable mortality 
due to associated anomalies incompatible 
with life. 

Sweet, Richard H. : Pulsion Diverticulum 
of the Pharyngo-Esophageal Junction: 
Technic of the One Stage Operation; 
A Preliminary Report. Ann Surg. 123: 
41, Jan. 1947. 

For many years, as pointed out by Sweet, 
there has been a division of opinion among 
surgeons concerning the technic to be used 
in the operation for excision of diverticula 
of the pharyngo-esophageal junction. Early 
one-stage attempts led to discouragement as 
a result of the frequent occurrence of deep 
cervical or mediastinal infections and the 
development of fistulas. The two-stage pro- 
cedure was developed to avoid these compli- 
cations. 

A review of the technical details of the 
earlier one-stage methods suggests the rea- 
sons for failure. Careful handling of tissue, 
sharp dissection, preservation of maximum 


blood supply, carefully placed sutures tied 
without tension for each layer, and the post- 
operative use of chemotherapeutic and anti- 
biotic agents greatly aid in the prevention of 
complications. 

Sweet has performed the operation in 5 
cases with complete freedom from complica- 
tions of any sort, the average postoperative 
hospitalization being 11 days. 

HAND 

Einarsson, F.: On the Treatment of Dupuy- 
tren’s Contracture. Acla chir. Scan- 
dinav. 93: 1, 1946. 

Einarssen points out that the pathological 
change in Dupytren’s contracture is in the 
palmar aponeurosis, where increased vascu- 
larization and round-cell infiltration in pro- 
liferating connective tissue give way in time 
to a tendon-like cord, and gradual con- 
tracture of this cord causes severe flexion 
deformity of the fingers, normally on the ul- 
nar side of the hand. Deep extension of the 
process may surround the vessels and nerves, 
but the flexor tendons themselves are never 
included in the pathological process. Sub- 
cutaneous fat and sometimes palmar skin 
degenerate into fibrous tissue. 

Many surgical procedures have been ad- 
vanced to offer relief to the patients. AH 
are directed toward excision of all or part of 
the palmar aponeurosis, division of the pal- 
mar aponeurosis or digital amputation. In- 
cision should as nearly as possible follow the 
palmar creases. Great care must be taken 
to avoid injury to embedded vessels and 
nerves, which may be widely displaced. 

Prognosis must be guarded as to recur- 
rence, which is frequent, and tender or in- 
sensitive fingers may be a handicap in the 
absence of recurrence. 

During 16 years 164 hands were treated for 
Dupuytren’s contracture at the Orthopedic 
Hospital. The surgery was partial excision 
of the palmar aponeurosis and/or digital am- 
putation. There is an increasing tendency 
toward wide excision rather than simple sec- 
tion of contracting bands. Only 7 patients 
required skin grafting. 

A follow up of 63 hands for 6 months to 12 
years showed 69 per cent excellent results, 
11 per cent fair results, and 20 per cent poor 
results. 

Indications for operation are — 
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rhinoplastic procedures are usually due to 
excision of vestibular lining and exposure of 
raw surfaces. Postoperative endonasal ad- 
hesions cause severe interference with 
breathing as well as retraction of tip carti- 
lages. To prevent this the vestibular skin 
should not be removed, and all endonasal 
incisions should be thoroughly closed. 

The timing in the repair of concomitant 
septal and external deformities is usually 
based on the following findings : If the deflec- 
tion is such as to interfere with the success- 
ful performance of a corrective rhinoplasty, 
it should be repaired prior to, or simulta- 
neously with, the latter. On the other hand, 
where there is a pronounced deflection of the 
vomer as well as a large osteocartilaginous 
hump, the posterior bony submucous resec- 


supporting role of the septum in maintaining 
the lower dorsum. 

A nasal lining provided by full-thickness 
skin is unsatisfactory because of maceration 
of the epithelium and the presence of sweat 
and oil glands. A thin skin graft is prefer- 
able for this purpose although there is often 
contraction of the graft. 

Nasal losses were repaired by forehead 
flaps in 5 stages; a neck flap was also used. 

THROAT 

Ladd, William E., and Swenson, Orvar: 
Esophageal Atresia and Tracheo-Eso- 
phageal Fistula. Ann. Surg. 125: 23, 
Jan. 1947. 

Esophageal atresia and tracheo-esophageal 
fistula have received little recognition until 



Fig. 1. Diagram showing the arrangement of the trachea and esophagus in the various 
types of esophageal atresia and tracheo-esophageal fistula. The letters refer to the 
following structures : A, trachea, B, bifurcation of trachea; C, upper segment of esopha- 
gus; and D, lower segment of esophagus. (From New England Journal of Medicine, 
230: 625-637, May 25, 1944.) 


tion should be done in a separate stage follow- 
ing external nasal reconstruction. Other- 
wise, the freely mobilized bony bridge, 
detached along the frontal and maxillary 
suture lines, may sink down. In such cases, 
during the rhinoplastic procedure partial re- 
lief from obstruction could be secured by 
partial resection or resetting of the anterior 
septum. 

Young, Forrest: The Repair of Nasal 
Losses. Surgery 21: 670, Nov. 1946. 

Methods of reconstruction in nasal losses 
are discussed by Young. He briefly outlines 
the surgical anatomy of the nose, describes 
its functions as well as the relationship of the 
nose to the facial contour and stresses the 


the last decade. Ladd and Swenson quote 
Sir G. Gray Turner, who has recently esti- 
mated that this malformation occurs about 
as frequently as harelip and cleft palate de- 
formities. 

The pathology of this condition may be 
roughly divided into 5 types, as shown in the 
diagram. 

Clinical findings and details of roentgeno- 
logic examination are clearly discussed. 
The latter will help the surgeon to determine 
the preferable plan of treatment. 

The^ authors detailed preoperation will 
often improve the patient’s condition suffi- 
ciently to make an operation successful 
which would otherwise end in disaster. 

All attempts to remedy esophageal atresia 
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and tracheoesophageal fistula without direct 
ligationoi the fistula have failed. The retro- 
pleural approach through the right back is 
used. If the space between the two seg- 
ments of the esophagus is much over 2 cm., 
the possibility of doing an anastomosis with- 
out tension is not good. 

In patients in whom the ends are too 
widely separated to warrant primary anas to - 
mosis, a multiple-stage procedure is adopted . 
The first stage is done as for primary anas- 
tomosis. The lower esophageal segment is 
cut away from the trachea at the site of the 
fistula, both ends are tied, and the chest wall 
is dosed. Two or three days later a gastro- 
stomy is performed. The third stage, per- 
formedoneor two daysafter the gastrostomy, 
consistsof bringing the upperendof theesoph- 
agus out in the neck, so the patient can swallow 
saliva and is no longer in danger of aspiration 
pneumonia. After an indefinite period an 
anterothoracic esophagus is constructed, 
later uniting the skin tube to a jejunal 
segment. 

Since January, 1939, S2 patients with eso- 
phageal atresia have been seen at the Chil- 
dren’s Hospital of whom 76 have been opera- 
ted upon by Ladd, Gross and Swenson. 
Experience has greatly reduced the mor- 
tality in these cases, but there undoubtedly 
will continue to be an appreciable mortality 
due to associated anomalies incompatible 
with life. 

Sweet, Richard H. : Pulsion Diverticulum 
of the Pharyngo-Esophageal Junction: 
Technic of the One Stage Operation; 
A Preliminary Report. Ann Surg. 125: 
41, Jan. 1947. 

For many years, as pointed out by Sweet, 
there has been a division of opinion among 
surgeons concerning the technic to be used 
in the operation for excision of diverticula 
of the pharyngo-esophageal junction. Early 
one-stage attempts led to discouragement as 
a result of the frequent occurrence of deep 
cervical or mediastinal infections and the 
development of fistulas . The two-stage pro- 
cedure was developed to avoid these compli- 
cations. 

A review of the technical details of the 
earlier one-stage methods suggests the rea- 
sons for failure. Careful handling of tissue, 
sharp dissection, preservation of maximum 


blood supply, carefully placed sutures tied 
without tension for each layer, and the post- 
operative use of chemotherapeutic and anti- 
biotic agents greatly aid in the prevention of 
complications. 

Sweet has performed the operation in 5 
cases with complete freedom from complica- 
tions of any sort, the average postoperative 
hospitalization being 11 days. 

HAND 

Einarsson, F. : On the Treatment of Dupuy- 
tren’s Contracture. Acta chir. Scan- 
dinav. 93: 1, 1946. 

Einarssen points out that the pathological 
change in Dupytren’s contracture is in the 
palmar aponeurosis, where increased vascu- 
larization and round-cell infiltration in pro- 
liferating connective tissue give way in time 
to a tendon-like cord, and gradual con- 
tracture of this cord causes severe flexion 
deformity of the fingers, normally on the ul- 
nar side of the hand. Deep extension of the 
process may surround the vessels and nerves, 
but the flexor tendons themselves are never 
included in the pathological process. Sub- 
cutaneous fat and sometimes palmar skin 
degenerate into fibrous tissue. 

Many surgical procedures have been ad- 
vanced to offer relief to the patients. All 
are directed toward excision of all or part of 
the palmar aponeurosis, division of the pal- 
mar aponeurosis or digital amputation. In- 
cision should as nearly as possible follow the 
palmar creases. Great care must be taken 
to avoid injury to embedded vessels and 
nerves, which may be widely displaced. 

Prognosis must be guarded as to recur- 
rence, which is frequent, and tender or in- 
sensitive fingers may be a handicap in the 
absence of recurrence. 

During 16 years 164 hands were treated for 
Dupuytren’s contracture at the Orthopedic 
Hospital. The surgery was partial excision 
of the palmar aponeurosis and/or digital am- 
putation. There is an increasing tendency 
toward wide excision rather than simple sec- 
tion of contracting bands. Only 7 patients 
required skin grafting. 

A follow up of 63 hands for 6 months to 12 
years showed 69 per cent excellent results, 
11 per cent fair results, and 20 per cent poor 
result*. 

Indications for operation are — 
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(1) Mild cases in early life when excision 
of the palmar aponeurosis of the ulnar three 
fingers is prophylactic against the sure, slow 
progression of the disease . 

(2) Severe cases in mature life if the pa- 
tient is handicapped by the deformity and 
gives reasonable promise of ability to heal a 
surgical wound. 

Shaw, Darrel T., and Payne, Robert L.: 
One Stage Tubed Abdominal Flaps. 
Surg. Gynec. Obst. 8S: 205, Aug. 1946. 

The open pedicle flap, as stated by Shaw 
and Payne, has the disadvantage of a con- 
taminated wound requiring secondary 
closure. Any open wound of the hand 
impairs the return of function. It is there- 
fore considered desirable by the authors to 
convert the donor area and base of the 
pedicle into a closed wound. The donor 
site may be sutured primarily or covered by 
a split-thickness skin graft. A one-stage 
tube closes the base of the pedicle as well 
as the donor site and is very useful for 
covering irregular defects of the hand. 

As described by Shaw and Payne, the 
flap is outlined on the abdomen as two 
parallel incisions tapering to a blunt point 
superiorly. It is raised either just super- 
ficial to Scarpa’s fascia or including that 
fascia. The attachment of the flap is 
extensively undermined to allow mobility 
in closing the angles. The donor defect is 
closed with continuous subcuticular stain- 
less steel wire. By staggering the inferior 
ends of the incisions the base of the tube 
may be rotated through an arc of 180 degrees. 
The flap is formed into a tube by simple 
interrupted sutures and is applied to the 
recipient defect by subcuticular sutures of 
fine white nylon and interrupted skin 
sutures. 

If the original defect is completely covered 
at the time of application the tube is divided 
in about 3 weeks. If the tube itself is used 
to cover a part of the defect, a longer period 
of time is allowed and a delay is used. 

TUMORS 

Beerouw, Herman: Tumors of the Skin. 
Part It. A Review of the Recent Litera- 
ture. Am. J. M. Sc. ilt: 497, Oct. 
1946. 

A comprehensive review of the recent 
literature on tumors of the skin with an 


extensive bibliography is presented by 
Beennan. 

Epitheliomas (cutaneous carcinomas) are 
divided into basal-cell and prickle-cell or 
squamous-cell or epidermoid carcinomas. 
Basal-cell epitheliomas vary in size from 
small to large, are chrome, with a slowly 
growing superficial to deep nodule or ulcer 
and a rolled pearly, telangiectatic border. 
The centre of the lesion is usually covered 
with a crust, removal of which causes 
bleeding. This epithelioma occurs pre- 
dominantly on the face and forehead but 
may appear elsewhere. Histologically, ar- 
rangement of the strands varies, being like 
a lattice network, having a glandular arrange- 
ment, or a solid growth of basal cells arising 
from the basal cells of the epidermis, rarely 
from the basal cells of the dermal appendages. 
Basal-cell epitheliomas do not metastasize 
but are destructive locally. Those which 
metastasize are generally basal-squamous or 
squamous cell. Pigmented basal-cell can- 
cers may occur. They may resemble pig- 
mented nevi or melanomas, but they are 
firmer and more indurated than pigmented 
nevi and more brownish than bluish in 
color. Treatment of basal-cell epitheliomas 
is by excision, electrodestruction or radia- 
tion, depending on the size and location of 
the lesion. 

Prickle-cell or squamous-cell carcinoma 
presents a wider and more indurated border 
than basal-cell epithelioma. Senile kera- 
toses are frequently forerunners of this type 
of lesion. They may resemble gumma if 
situated on the lip or tongue. They have 
a tendency to metastasize, particularly 
Binder’s grade 3 and 4. Treatment should 
be radical. 

Calcifying epithelioma is a hard spherical 
tumor located under the derma and fixed 
to the skin but movable over the deeper 
tissues. It occurs on the head, arms, 
forearms and back, then elsewhere, at any 
age but often in youth or early adult life. 
The lesion is encapsulated with a dense 
fibrous stroma containing giant cells. It ia 
a local growth and is cured by local excision. 
Opinion differs as to the origin of this tumor. 
It has been variously regarded as endo- 
thelioma, or atheroma, a basal-cell deriva- 
tive of an epithelial rest, cholesterotoma 
or dermoid cyst. 

Multiple superficial epitheliomalosis may 
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be dry or eczematoid in type. The lesions 
first appear on the trunk as erythematous, 
smooth, flat, irregular shiny macules, 
which gradually become enlarged and 
coalesce to form plaques, 2 or 3 cm. in diam- 
eter. The course is benign, and metastasis 
is rare, though local recurrences are 
frequent. 

Metastatic cutaneous malignancy: Car- 
cinoma of the breast produces as many 
secondary skin tumors as all the other types 
together. Next in order of frequency of 
involvement, is the stomach, then the 
uterus, lung, large intestines, kidney and 
ovary, esophagus, liver, et cetera. The im- 
portance of metastatic lesions in the skin is 
that they are often the first evidence of the 
existence of malignancy. They have a 
predilection for certain sites, especially the 
chest, axilla, abdomen, and perigenital 
region, the scalp being rarely involved. 

Cutaneous carcinoma arising jrom carious 
cutaneous disorders: Among the cutaneous 
diseases secondarily involved by carcinoma 
are: Xeroderma pigmentosum, rhinophyma, 
Daner’s disease, sehaceous cyst, psoriasis, 
lupus vulgaris (OA to I per cent of cases), 
mdiodermatitis, lupus erythematosus, 
granuloma inguinale and lymphogranuloma 
venereum. The mechanism of the carci- 
nomatous change in most of these conditions 
is not clearly understood. Trauma, arsenic 
medication, and exposure to irradiation (the 
sun, and roentgen rays) are among the 
proposed causes. 

Malignant melanoma: Beerman does not 
give details of the controversy over the 
origin, epidermal or mesodermal, of these 
tumors but expresses the conviction that 
they are probably of epidermal origin. 
Malignant melanoma is essentially a disease 
of the white race, appearing more frequently 
m males. The lesions may occur at various 
ages but the average appearance is at about 
50 years. Tbey are located on any part 
of the body but most frequently on the 
extremities and exposed parts. A rare 
location is the nail-bed or nail-fold. The 
process usually begins as a solitary blue- 
black or steel-blue fiat or elevated nodule, 
plaque or tumor of several millimeters to 
several centimeters in diameter. Occaaion- 
ally the color may be a lighter brown, 
especially when a pigmented nevus under- 
goes malignant change. 


It is stated that one-third to two-thirds of 
the malignant melanomas arise from a 
pigmented nevus, but there is disagreement 
as to the type of nevus which is the precursor 
of this particular lesion. 

The author states that while Montgomery 
claims they may arise from both the super- 
ficial fiat or junction 'type of nevus and the 
ordinary hairy mole, he believes this must 
occur very rarely. The first symptom of 
malignancy is a very rapid increase in size, 
and the lesion may become verrucous, 
fungoid or ulcerative, the pigment increasing 
about the same time. Metastasis may take 
place early in the disease and may skip 
adjacent lymph nodes to involve i n ner 
organs. Multiple cutaneous metastases may 
be pigmented or not. Those from the eye 
are usually amelanotic. 

Most authorities agree that electrocoagula- 
tion or cauterization is dangerous, and that 
use of radiation therapy is to be discouraged. 
Radical excision is advised, with amputation 
when necessary. Dissection of the regional 
nodes should be done. 

Beerman continues with a discussion of 
connective-tissue tumors, nevi, leiomyoma, 
myoblastoma and glomus tumor. A classi- 
fication of the various types of nevi by Traub 
Is given in detail. 

Muller, William H. Jr., and Harkins, Henry 
N. : Malignant Soft Tissue Tumors of 
the Lower Extremities; A Radical- 
Conservative Technique of Wide Exci- 
sion and Skin Grafting without Amputa- 
tion. Surgery SI: 24J>, Feb. 1947. 

A procedure in which free skin grafts are 
applied immediately after wide local excision 
of sarcoma of the soft tissues of the lower 
extremity is described by Muller and 
Harking in a report of 5 cases in which the 
patients were treated in this manner at 
Johns Hopkins Hospital. An analysis of 
22 cases of sarcoma of this type in which the 
patients were under treatment from 1935 
to 1945 is included in this report. 

The technic is called “radical-conserva- 
tive” by the authors: radical, because such 
an extensive excision is done that large 
skin grafts are necessary; conservative, 
because amputation is not performed. This 
method may be used in all case3 in which 
conservative local excision is contemplated 
or when amputation is refused. 
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In accordance with the technic described, 
the neoplasm is excised so as to include as 
wide a margin of normal tissue as the ana- 
tomic position of the lesion will permit. 
The incision extends through the sub- 
cutaneous tissue and fascia, the latter being 
especially widely excised since it is believed 
that sarcoma extends by way of the fascia. 
Where muscle tissue is involved, the muscle 
is ablated down to the underlying bone. 
If such structures as the sciatic nerve or 
great vessels are intimately involved, 
amputation is indicated. The area of 
excised tissue may be covered with derma- 
tome grafts at any time thereafter, but the 
optimal time, according to the authors, is at 
the time when the initial procedure is 
carried out. 

One of the cases described required 5 
split-thickness dermatome grafts to cover 
the exposed area. One patient developed 
a recurrence, and the leg was amputated 11 
months after the "radical-conservative" 
operation. In the remaining cases, the 
follow-up period extended from 3 to 24 
months without recurrence. 


MISCELLANEA 

Gordon, R. A.: Anaesthesia for Plastic 
Surgery- Canad. ill. A. J. 56: 277 
Mar. 1947. 

The handling of the special problem 
associated with plastic surgical practice 
is described by Gordon from the viewpoint 
of an anesthetist. Endotracheal anesthesia 
is the technic of choice for procedures about 
the head and neck. He advises the induc- 
tion of a small intravenous dose of a short- 
acting barbiturate for all patients. This is 
usually followed by an inhalation anesthesia 
until relaxation has been obtained, and this 
in turn is followed by intubation. 

When intubation is completed the pharynx 
is packed with fine mesh gauze, which is 
impregnated with paraffin oil or vaseline 
This is used in preference to any type of 
pneumatic cuff on the endotracheal tube. 
The decision for nasal or oral intubation is 
dictated by the sight and nature of the 
operation. In some patients, the routine 
procedures are either difficult or impossible. 
These patients may be handled by aces he- 
Jzing them to a point of complete relaxation 


by the intravenous route and then passing 
the endotracheal tube. The catheter 
adapter and connecting tube of the anes- 
thetic system, if they intrude themselves 
into the operative field, should be steri- 
lized first. 

Concerning the use of epinephrine, 
Gordon lias not seen any patients with ill- 
effects from the injection of a solution con- 
taining epinephrine about the operative 
field to promote hemostasis. Rarely was 
more than 6 to 8 c.c. of this solution injected, 
in a concentration of from 1:120,000 down 
to 1:60,000. The drug was employed when 
cyclopropane was being used as the anesthe- 
tic. The practice of applying packs, soaked 
in epinephrine solution to vascular areas in 
order to produce hemostasis, is condemned, 
however. Nerve block anesthesia is recom- 
mended as being useful in plastic surgery 
on the extremities. 

Mason, Michael L.: The Surgical Manage- 
ment of Irradiation Injuries. Quart. 
Bull. Northwest. Univ. Med. School, 
61: 45, 1947. 

Mason advises complete excision of the 
diseased area and plastic covering of the 
resultant defect as essential to the success- 
ful surgical management of irradiation 
injuries, but it is not always possible to 
determine the extent of the lesion. He 
attributes this difficulty to the slow progres- 
sion of the pathologic changes in the skin 
and underlying tissues, years elapsing in 
some cases before the full extent becomes 
known. 

Chronic irradiation dermatitis is still 
frequently seen in physicians, roentgenolo- 
gists, dentists and technicians following the 
cumulative effect of repeated small doses of 
x-ray radiation. The author describes three 
ways in which the dermatitis commonly 
occurs : 

(1) A massive single exposure such as 
may accompany a prolonged fluoroscopic 
examination, or an accidental overexposure 
may give rise to an acute dermatitis. 

(2) Therapeutic irradiation for skin 
lesions usually of a benign nature such as 
ringworm, warts, eczematoid dermatitis 
and pruritus ani may bo followed by a 
dermatitis more serious than the original 
condition. 
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(3) The port of bombardment of deep 
x-ray therapy, as for lymph glands, deep 
structures of the neck or pelvic malignant 
lesions, may break down several years later 
and a chronic ulcer develop. 

The essential pathologic lesion seems to be 
an obliterative endarteritis which causes a 
nutritional disturbance leading to formation 
of areas of necrosis in the corium and a 
reparative proliferation, which may lead 
eventually to malignant changes. 

In the management of the dermatitis the 
surgeon must contend with the faulty circu- 
lation and the ever-present infection deep 
in the skin and subcutaneous tissues which 
interfere with the healing of the free grafts 
or flaps. 

Green, John R.: Repairing Bone Defects 

in Cranium and Tibia. South, il. J. 

<0: 2S9, Apr. 1947. 

To Green, fat appears to be a good material 
for repairing defects in bone because it is 
the least differentiated of all mesenchymal 
tissue and is used by nature to fill cavities 
in the body- He concludes that fat changes 
readily to fibrous tissue, and the latter may 
be transformed to bone. Two cases are 
described in which free fat transplants were 
successfully used in repairinga long-standing 
cranial defect and in filling a large defect 
in the lower end of the tibia. 

The fat is obtained from the upper gluteal 
region, the underlying muscle sheath being 
taken along with it, and a thin layer of fat 
being left attached to the skin. About one- 
fourth more than the required is taken to 
allow for shrinkage through liquefaction. 
At no point in the technic is the fat touched 
by the surgeon’s hands. 

In the repair of the tibial defect, the fat 
graft was laid in the defect and held in 
place by many strands of stainless steel 
wires encircling the ankle and passing over 
the surface of the exposed fat. Topical 
applications of plasma, calcium sulfate 
and normal saline were continued daily. 
Twenty-six days later a full-thickness skin 
graft was applied over the surface. 

The use of penicillin, calcium sulfate and 
normal saline, according to Green, appears 


to cause rapid transformation of fat into a 
solid substance. He believes that penicillin 
is especially beneficial in such cases, because 
it follows the pattern of reacting favorably 
on mesodermal structures while being 
destructive to ectoderm- and endoderm- 
derived tissues. 

Baxter, Hamilton, and Moore, Robert H.: 
The Effect of the Local Reduction of 
Temperature on Scald Bums in the 
Rat. Am. Surg- i-S: ITT, Feb. 1947. 

It has been reported recently that hypo- 
thermic therapy wa? beneficial in the treat- 
ment of acute burns, but this conclusion 
was based only upon clinical impressions of 
but 3 published cases. Experimentally, 
Baxter and Moore have studied the effects 
of prolonged local cooling on the healing of 
thermal burns in 20? rats. In this carefully 
controlled series of experiments 13 cm. of 
the tail of each rat was subjected to a “stand- 
ard burn”— immersion in water at 100 
degrees C. for 3 seconds. Subsequent 
refrigeration of the burned tails was carried 
out in a special low temperature c ham ber. 

Baxter and Moore observed that prolonged 
cooling of only a moderate degree induced 
vasodilatation which was present during 
the cooling period and which persisted later 
in normal environmental temperatures. 
However, the results of these experiments 
indicate that hypothermia is definitely 
harmful in the treatment of experimental 
burns. The damaging effects of refrigera- 
tion became apparent when the burned 
tails were allowed to survive for some time 
at room temperature, gangrene being more 
pronounced in those tails which had received 
the most refrigeration. These harmful ef- 
fects may have been the result of the clump- 
ing of red cells and obstruction of the dilated 
vessels observed in* both burned and un- 
burned tails which had been cooled, or the 
persistent ed ema in the restricted ana- 
tomical structure of the rat’s tail. It was 
concluded that the use of cold may be satis- 
factory in preserving recently ischemic 
tissues, but there is insufficient evidence 
that it is beneficial in the healing of fresh 
burns. 
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In accordance with the technic described, 
the neoplasm is excised so as to include as 
wide a margin of normal tissue as the ana- 
tomic position of the lesion will permit. 
The incision extends through the sub- 
cutaneous tissue and fascia, the latter being 
especially widely excised since it is believed 
that sarcoma extends by way of the fascia. 
Where muscle tissue is involved, the muscle 
is ablated down to the underlying bone. 
If such structures as the sciatic nerve or 
great vessels are intimately involved, 
amputation is indicated. The area of 
excised tissue may be covered with derma- 
tome grafts at any time thereafter, but the 
optimal time, according to the authors, is at 
the time when the initial procedure is 
carried out. 

One of the cases described required S 
split-thickness dermatome grafts to cover 
the exposed area. One patient developed 
a recurrence, and the leg was amputated U 
months after the "radical-conservative” 
operation. In the remaining cases, the 
follow-up period extended from 3 to 24 
months without recurrence, 

MISCELLANEA 

Gordon, R. A.: Anaesthesia for Plastic 
Surgery. Canad. ill. A. J. 66: 277 
Mar. 1947. 

The handling of the special problem 
associated with plastic surgical practice 
is described by Gordon from the viewpoint 
of an anesthetist. Endotracheal anesthesia 
is the technic of choice for procedures about 
the head and neck. He advises the induc- 
tion of a small intravenous dose of a short- 
acting barbiturate for all patients. This is 
usually followed by an inhalation anesthesia 
until relaxation has been obtained, and this 
in turn is followed by intubation. 

When intubation is completed the pharynx 
is packed with fine mesh gauze, which is 
impregnated with paraffin oil or vaseline. 
This is used in preference to any type of 
pneumatic cuff on the endotracheal tube. 
The decision for nasal or oral intubation is 
dictated by the sight and nature of the 
operation. In some patients, the routine 
procedures are either difficult or impossible. 
These patients may be handled by anesthe- 
tizing them to a point of complete relaxation 


by the intravenous route and then passing 
the endotracheal tube. The catheter 
adapter and connecting tube of the anes- 
thetic system, if they intrude themselves 
into the operative field, should be steri- 
lized first. 

Concerning the use of epinephrine, 
Gordon has not seen any patients with ill- 
effects from the injection of a solution con- 
taining epinephrine about the operative 
field to promote hemostasis. Rarely was 
more than 6 to 8 c.c. of this solution injected, 
in a concentration of from 1:120,000 down 
to 1 :60,000. The drug was employed when 
cyclopropane was being used as the anesthe- 
tic. The practice of applying packs, soaked 
in epinephrine solution to vascular areas in 
order to produce hemostasis, is condemned, 
however. Nerve block anesthesia is recom- 
mended as being useful in plastic surgery 
on the extremities. 

Mason, Michael L.: The Surgical Manage- 
ment of Irradiation Injuries. Quart. 
Bull. Northwest. Univ. Med. School, 
21: 45, 1947. 

Mason advises complete excision of the 
diseased area and plastic covering ol the 
resultant defect as essential to the success- 
ful surgical management of irradiation 
injuries, but it is not always possible to 
determine the extent of the lesion. He 
attributes this difficulty to the slow progres- 
sion of the pathologic changes in the skin 
and underlying tissues, years elapsing in 
some cases before the full extent becomes 
known. 

Chronic irradiation dermatitis is still 
frequently seen in physicians, roentgenolo- 
gists, dentists and technicians following the 
cumulative effect of repeated small doses of 
x-ray radiation. The author describes three 
ways in which the dermatitis commonly 
occurs : 

(1) A massive single exposure such as 
may accompany a prolonged fluoroscopic 
examination, or an accidental overexposure 
may give rise to an acute dermatitis. 

(2) Therapeutic irradiation for akin 
lesions usually of a benign nature such as 
ringworm, warts, eczematoid dermatitis 
and pruritus ani may be followed by a 
dermatitis more serious than the original 
condition. 
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